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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Cente¢he lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedasst collection
of aeronautical and space science STl in the
world. The Program Office is also NASA's
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

¢ CONTRACTOR REPOH. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

¢ CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other

meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

e Access the NASA STI Program Home Page at

http://www.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

Scientificand Bchnical Aeospace Reports (8R)is anelectronic abstract journal, listing citations

with abstracts for aerospace-related reports obtained from worldwide sources. It is electronically
published biweekly and announces documents that have recently been entered into the NASA
Scientific and Technical Information (STI) Database. The documents are of the following types:

* NASA, NASA contractor, and NASA grantee reports;

* Reports issued by other U.S. Government agencies, domestic and foreign institutions,
universities, and private firms;

e Translations in report form;

* NASA-owned patents and patent applications

« Other U.S. Government agency and foreign patents and patent applications
« Domestic and foreign dissertations and theses.

Also included are two indexes, Subject Term and Personal Author. The Subject Term Index is
generated from thASA Thesaurugrms associated and listed with each document.

STARsubject coverage includes all aspects of aeronautics and space research and development,
supporting basic and applied research, and applications. Aerospace aspects of Earth resources,
energydevelopment, conservation, oceanogragimyironmental protection, urban transportation,

and other topics of high national priority are also covered.

Abstracts inSTARare categorized by 10 major subject divisions that are divided further into 76
specificsubject categories. The subject divisions and categories are listedabtbef Contents
together with a note for each that defines its scope and provides any cross-references.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isSS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cédn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. ) For Internet access B-SCAN useany of the
Time y ‘ple following addresses:
Flext lete - |
mp (4 | http./_/WWW.stl.nasa.gov
Co FREE . ftp.sti.nasa.gov
gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gaweave the subject line blank aedter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaétp@sti.nasa.gov
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,
you can still receive these vital announcements through

your E-SCANsubscription. Justubscribe SCAN-AEROMED /Vew
in the message area of your e-malligtserve@sti.nasa.gav Fedl
Urers
SCap g 2o



Table of Contents

Subject Divisions

Document citations are grouped first by the following divisions. Select a division title to view the
category-level Table of Contents.

A. Aeronautics H. Physics

B. Astronautics |. Social Sciences
C. Chemistry and Materials J. Space Sciences
D. Engineering K. General

E. Geosciences

F. Life Sciences

G. Mathematical and Computer Sciences

Indexes

Two indexes are available oM may use the find command under the tools menu while viewing the
PDF file for direct match searching on any text stringu ¥hay also select either of the two indexes
provided for searching ddASA Thesaurusubject terms and personal author names.

Subject Term Index
Personal Author Index

Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSehnical Report Server),

and availability and pricing information for cited documents.



Subject Categories of the Division A. Aeronautics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

01
02

03

04

05

06

07

08

09

Aeronautics (General) 1

Aerodynamics 3

Includesaerodynamics of bodies, combinations, wings, rotors, and control surfaces; and in
ternalflow in ducts and turbomachineryor related information, see al34 Fluid Mechan
ics and Heat Transfer.

Air Transportation and Safety 6
Includespassengeand cago air transport operations; and aircraft accidents. For related in
formation,see alsd 6 Space rAnsportationand85 Urban Echnology and fansportation.
Aircraft Communications and Navigation 19

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control. For related information, sed alSpace Commu-
nications, Spacecraft Communications, Command and Traekid§2 Communications
Radar.

Aircraft Design, T esting and Performance 20

Includes aircraft simulation technology. For related information, seel&8Is$pacecraft
Design,Testing and Performanand39 Structural Mechanicg-or land transportation ve
hicles,see85 Urban Technology and Transportation

Aircraft Instrumentation N.A.
Includescockpit and cabin display devices; and flight instruments. For related information,
see alsd 9 Spacecraft Instrumentati@nd35 Instrumentation and Photography.

Aircraft Propulsion and Power 23

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft. For related information, see
also20 Spacecraft FRipulsion and Powef8 Piopellants and FueJsand44 Enegy Produc-

tion and Conversion

Aircraft Stability and Control 25
Includesaircraft handling qualities; piloting; flight controls; and autopilots. For related in
formation,see als®5 Aircraft Design, Testing and Performance

Research and Support Facilities (Air) 26

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shocktubes; and aircraft engine test stands.retated information, see aléd Ground Sup
port Systems and Facilities (Space).



Subject Categories of the Division B. Astronautics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

12

13

14

15

16

17

18

19

20

Astronautics (General) 29
For extraterrestrial exploration, s@& Lunar and Planetary Exploration

Astrodynamics 30
Includes powered and free-flight trajectories; and orbital and launching dynamics.

Ground Support Systems and Facilities (Space) N.A.

Includes launch complexes, research and production facilities; ground support equipment,
e.g.,mobile transporters; and simulatdfer related informationsee also 09 Resedr and
Support Facilities (Air)

Launch Vehicles and Space Vehicles 30
Includes boosters; operating problems of launch/space vehicle systems; and reusable ve-
hicles. For related information, see albSpacecraft Propulsion and Power

Space Transportation 31

Includespassenger and ggr space transportation, e ghuttle operations; and space rescue
techniquesFor related information, see al88 Air Transportation and Safegnd18 Space
craft Design, €sting and Performancé&or space suits, s&é4 Man/Systemethnologyand
Life Support

Space Communications, Spacecraft Communications, Command

and Tracking 34

Includestelemetry; space communication networks; astronavigation and guidance; and ra
dio blackout. For related information, see agoAircraft Communications and Navigation
and32 Communications and Radar

Spacecraft Design, T esting and Performance 35

Includessatellites; space platforms; space stations; spacecraft systems and components such
as thermal and environmental controls; and attitude controls. For life support systems, see
54 Man/System Technology and Life Supgdéot related information, sedso05 Aircraft
Design,Testing and Performan¢89 Structural Mechanics, and 16 SpacanEportation

Spacecraft Instrumentation N.A.

For related information, see al®6 Aircraft Instrumentatiomnd35 Instrumentation and
Photography

Spacecraft Propulsion and Power 37

Includesmain propulsion systems and components, e.g., rocket engines; and spacecraft aux
iliary power sources. For related information, see @kdircraft Propulsion and Powger

28 Propellants and Fuelg4 Energy Production and Conversjandl5 Launch Vehicles

and Space Vehicles



Subject Categories of the Division C. Chemistry and
Materials

Selecta category to view the collection of records cited. N.A. means no abstractsdatdgry

23  Chemistry and Materials (General) 39

24  Composite Materials 41

Includes physical, chemical, and mechanical properties of laminates and other composite
materials. For ceramic materials sgeNonmetallic Materials

25 Inorganic and Physical Chemistry 47

Includeschemical analysis, e.g., chromatography; combustion theory; electrochemistry; and
photochemistry. For related information see af§o Thermodynamics and Statistical

Physics

26 Metallic Materials 61
Includes physical, chemical, and mechanical properties of metals, e.g., corrosion; and
metallurgy.

27 Nonmetallic Materials 75

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants,
polymers.textiles, adhesives, and ceramic materials. For composite materiak Geea
posite Materials.

28 Propellants and Fuels 108

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures;
and aircraft fuels. For related information see @8dAircraft Propulsion and Power, 20
Spacecraft Propulsion and Pow@nd44 Energy Production and Conversion

29 Materials Processing N.A.

Includes space-based development of products and processes for commercial application.
For biological materials ségb Space Biology.



Subject Categories of the Division D. Engineering

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

31 Engineering (General) 114
Includesvacuum technology; control engineering; display engineering; cryogenics; and fire
prevention.

32 Communications and Radar 121

Includesradar; land and global communications; communications theory; and optical com
municationsFor related information see al8d Aircraft Communications and Navigation
and17 Space Communications, Spacectatnmunications, Command ancdking For
search and rescue see 03 Air Transportation and SafetypeBpbce Transportation

33 Electronics and Electrical Engineering 137

Includestestequipment and maintainability; components, e.g., tunnel diodes and transistors;
microminiaturization; and integrated circuitRor related information see al6@ Computer
Operations and Hardwarand76 Solid-State Physics

34  Fluid Mechanics and Heat T ransfer 151

Includesboundary layers; hydrodynamics; fluidics; massisfer and ablation cooling. For
related information see algi? Aerodynamiceand 77 Thermodynamics and Statistical
Physics.

35 Instrumentation and Photography 162

Includesremote sensors; measuring instruments and gauges; detectors; cameras and photo
graphic supplies; and holography. For aerial photograph¢3&arth Resources and Re-
moteSensingFor related information see al86 Aircraft Instrumentatiormand19 Spacecraft
Instrumentation

36 Lasers and Masers 172

Includes parametric amplifiers. For related information see7éiseolid-State Physics

37 Mechanical Engineering 176
Includes auxiliary systems (nonpower); machine elements and processes; and mechanical
equipment.

38 Quality Assurance and Reliability 179

Includes product sampling procedures and techniques; and quality control.

39 Structural Mechanics 183

Includesstructural element design and weight analysis; fatigue; and thermal stress. For ap
plicationssee05 Aircraft Design, €sting and Performancand18 Spacecraft Designe$t-
ing and Performance



Subject Categories of the Division E. Geosciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

42

43

44

45

46

47

48

Geosciences (General) 192

Earth Resources and Remote Sensing 195

Includesremote sensing of earth resources by aircraft and spacecraft; photogrammetry; and
aerial photography. For instrumentation 88dnstrumentation and Photography

Energy Production and Conversion 206

Includesspecificenegy conversion systems, e.g., fuel cells; global sources ajgrgeo
physicalconversion; and windpowefor related information see al@@ Aircraft Propulsion
and Power20 Spacecraft Propulsion and Powand28 Propellants and Fuels

Environment Pollution 210
Includes atmospheric, noise, thermal, and water pollution.

Geophysics 230

Includes aeronomy; upper and lower atmosphere studies; ionospheric and magnetospheric
physics; and geomagnetism. For space radiatio@3&pace Radiation

Meteorology and Climatology 237
Includes weather forecasting and modification.
Oceanography 246

Includesbiological, dynamic, and physical oceanography; and marine resources. For related
informationsee als@3 Earth Resources and Remote Sensing



Subject Categories of the Division F. Life Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

51 Life Sciences (General) 253

52  Aerospace Medicine 260

Includesphysiological factors; biological fefcts of radiation; and fcts ofweightlessness
on man and animals.

53 Behavioral Sciences 268

Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 273

Includeshuman engineering; biotechnology; and space suits and protective clothing. For re
lated information see alské Space Transportation.

55 Space Biology N.A.

Includes exobiology; planetary biology; and extraterrestrial life.



Subject Categories of the Division G. Mathematical
and Computer Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatdgry
59 Mathematical and Computer Sciences (General) 276

60 Computer Operations and Hardware 276

Includes hardware for computer graphics, firmware, and data processing. For components
see33 Electronics and Electrical Engineering

61 Computer Programming and Software 278
Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/
CAM.

62 Computer Systems 302

Includes computer networks and special application computer systems.

63 Cybernetics 311

Includesfeedback and control thegmyrtificial intelligence, robotics and expert systems. For
related information see al&@d Man/System Technology and Life Support.

64 Numerical Analysis 317
Includes iteration, difference equations, and numerical approximation.

65  Statistics and Probability 324
Includes data sampling and smoothing; Monte Carlo method; and stochastic processes.

66 Systems Analysis 326

Includes mathematical modeling; network analysis; and operations research.

67 Theoretical Mathematics 326

Includes topology and number theory.



Subject Categories of the Division H. Physics

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

70

71

12

73

74

75

76

77

Physics (General) 327

For precision time and time interval (PTTI) e Instrumentation and Photographipr
geophysics, astrophysics or solar physics4€e€&eophysics, 90 Astrophysios 92 Solar
Physics

Acoustics 329

Includes sound generation, transmission, and attenuation. For noise polluédénESsae-
ronment Pollution.

Atomic and Molecular Physics 332

Includes atomic structure, electron properties, and molecular spectra.

Nuclear and High-Energy Physics 335

Includes elementary and nuclear particles; and reactor theory. For space radia®®n see
Space Radiation.

Optics 336

Includes light phenomena and optical devices. For lase@6skeasers and Masers

Plasma Physics 343

Includesmagnetohydrodynamics and plasma fusion. For ionospheric plasm#t Gee
physicsFor space plasmas s@@ Astrophysics

Solid-State Physics 349

Includes superconductivity. For related information see Z8sBlectronics and Electrical
Engineeringand36 Lasers and Masers

Thermodynamics and Statistical Physics 355

Includesquantum mechanics; theoretical physics; and Bose and Betistics. For related
informationsee als@5 Inolganic and Physical Chemistand34 Fluid Mechanics and Heat
Transfer.



Subject Categories of the Division I. Social Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

80 Social Sciences (General) 358

Includes educational matters.

81 Administration and Management 359

Includes management planning and research.

82 Documentation and Information Science 365

Includesinformation management; informatigtorage and retrieval technology; technical
writing; graphic artsand micrographyFor computer documentation s&k Computer Ry-
gramming and Software

83 Economics and Cost Analysis 371

Includes cost effectiveness studies.

84 Law, Political Science and Space Policy 372

Includes NASA appropriation hearings; aviation law; space law and policy; international
law; international cooperation; and patent policy.

85 Urban Technology and Transportation 372

Includesapplications of space technology to urban problems; technology traestanple
gy assessment; and surface and mass transportation. For related informa@i8nAsee
Transportation and Safety, 16 Space Transportatamd 44 Energy Production and
Conversion.



Subject Categories of the Division J. Space Sciences

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

88 Space Sciences (General) N.A.

89  Astronomy 374
Includes radio, gamma-ray, and infrared astronomy; and astrometry.

90 Astrophysics 375

Includescosmology; celestiahechanics; space plasmas; and interstellar and interplanetary
gases and dust. For related information see7digelasma Physics

91 Lunar and Planetary Exploration 377

Includesplanetology; and manned and unmanned flights. For spacecraft design or space sta
tionsseel8 Spacecraft Design, Testing and Performance

92 Solar Physics N.A.

Includessolar activity solar flares, solar radiation and sunspots. For related information see
also93 Space Radiation.

93 Space Radiation 378

Includescosmic radiation; and inner and outer eartadiation belts. For biologicalfetts
of radiation seeb2 Aerospace Medicind-or theory se&3 Nuclear and High-Energy
Physics.



Subject Categories of the Division K. General

Selecta category to view the collection of records cited. N.A. means no abstractsdatégiry

99

General 379

Includes aeronautical, astronautical, and space science related histories, biographies, and
pertinent reports too broad for categorization; histories or broad overviews of NASA
programs.



Document Avallability Information

The mission of the NASA Scientifiand Bchnical (STI) Program @¢e is to quickly efiiciently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advancepy money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.

NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.



The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft flir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.

Avail:  HMSO. Publications of Her Majesty’Stationery Qice are sold in the U.S. Bgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Avail: Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.



Avail:

Avail:

Avail:

Avail:

Avail;

Avail;

NASA Public Document Rooms. Documentsisdicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Cfice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaitesl

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ampdssédle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fir wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center - MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, MI 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
A0l $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-A17 49.00 98.00
A18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The $1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980009836National Aerospace Lablokyo, Japan
Proceedings of the 13th NAL Symposium on Adaraft Computational Aerodynamics
1996; 232p; In Japanese; 13th; NAL Symposium on Aircraft Computational Aerodynamics, 7-9 Junok@85)apan
Report No.(s): PB96-177456; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The proceedings of the 13th NAL Symposium on Aircraft Computational Aerodynamics is presented. The discussion
include: Annotated Catalog of some CFD methodology trdndghe nineties; 3D-display technology and stereoscofectesf
view; Numerical MPP simulation on compressible fluid; Applications and role of numerical simulatigpestonic flow for
thedevelopment of HOPE (H-11 Orbiting Plane);fé&dt of grid quality on the accuracy and comesrcy of computationgierody
namicinverse optimization method for transonic wings; Study on design of helicopter blade for reduction of high-speed impulsive
noise;Role of CFD in aeronautical engineering (13)-research of numerical shock front instability - Stakies simulation for
acomplete aircraft configuration; and Parallel computation of a tip vortex induced by an aircraft wing.
NTIS
ComputationaFluid Dynamics;Numerical Flow Ysualization; Turbulent Flow;Mixing Layers (Fluids)jncompessible Flow;
Compressiblélow; Conferences

19980010860Army Command and General St@bll., Fort Leavenworth, KS USA
Aviation Contract Maintenance and Its Effects on AH64 Unit Readiness
Evans, Samuel S., Army Command and Generaf Staf., USA; Jun. 07, 1997; 101p; In English
Report No.(s): AD-A331510; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

This study investigates the use of contractors to perform aviation maintenance on U.S. Army helicopters. It traces the develop
ment of the concept of privatization and the evolution of this process to theyhare,currently many duties formerly performed
by soldiers are now the responsibility of contractors. The study analyzes why privatization became necessary in aviation mainte
nance and analyzes the effects of privatizing AH64 helicopter maintenance using the criteria of training, cost, readiness and
deployability. The study concludes that the structure, training requirements and other nonpradagttemance tasks required
of todays soldiers forces commanders to hire contractors to maintain the readiness of the aviation fleet. The study also concludes
thatcontractors are costfettive, when their cost and maintenance production is compared to soldiers. The readiness of aircraft
is directly related to the number of maintenance man hours expendedakesbimultiple soldiers to equal the production of one
contractorBased on the use of contractors to perform aviation maintenance in many recent contingency deployments:the deploy
ability of contract maintenance is not a problem. The study further concludes that the benefitsagt aviation maintenance
canbe enhanced if the army formally recognizes the need for contracting and standardizes the program.
DTIC
Aircraft MaintenanceContingencyContractors;Cost Effectiveness

199800109510ffice of the Chief of Naval Operationd/ashington, DC USA

Naval Aviation: Forward Air Power fr om the Sea

Jan. 1997; 100p; In English

Report No.(s): AD-A332038; No Copyrightyail: CASI; A05, Hardcopy; A02, Microfiche



For over two hundred and twenty years Amesaaaval forceshe Navy and Marine Corps have been forward-deployed, on
call and ready to respond. In peacetime, crisis, and conflict we have answered ous palli@m countless occasions in every
region of the world. dday we find ourselves in an era of 'chaotic peace’ where the challenges, though sometimes ambiguous,
are as daunting as evé&he proliferation of weapons of mass destruction, along with the availabilggphisticated weapons
andcommercial information technology on the opearkets contribute to uncertain and often dangerous international situations.
Our nations need for unencumbered, forward-deployed, expeditionary forces to provide true flexibility for rapid response will
becritical in the 21st centuryThe unique expeditionary nature of our Service will permit America to respond whenever and wher
everAmericas citizens, friends, and interest are art risks. The expeditionary natagaifforces means that we will continue
to be the force of choice for crisis response.

DTIC
Navy;Military Operations;Armed Foces

19980010972Vought Corp. Dallas, TX USA
Development of Pobabilistic Design Methodology for Composite Structues Final Report Jan. - Dec. 1994
Gary, P M., Vought Corp., USA; Riskalla, M. G. 0dght Corp., USA; Aug. 1997; 94p; In English
Contract(s)/Grant(s): NO0019-18-D-0248
Report No.(s): AD-A331612; DOTAA/AR-95/17; No Copyright; Aail: CASI; A05, Hardcopy; AO1, Microfiche

This program was conducted bydght Aircraft CompanyDallas, Exas, to perform technical studies to aid in the develop
ment of a probabilistic design methodologe foundation of the probabilistic design approach, applied to comptsitéure,
is to base design criteria and objectives on reliabilitydr instead of factors of safeGontrol of the process, in terms of how
much it differs from the traditional approach, is maintained by the 'Probability of Structural Failure.” The key tessuésal
addressseih this contract were the overall assessment of the accuracy of the methpdotogyt reliability experience, defini
tion of appropriate goals, and database development. The overall assessment of the accuracy of the methodology was done b
reviewingcurrent published documents and papers in the probabilistic design field. This review focused on similaritites-and dif
enceshetween approaches. The database development was done by visiting airline maidgp@sa@nd naval aviation depots
to collect data on structural failures. The analyses of such data produced historical values for aircraft structural liabitity
structuralreliability issues and reliability goals were addressed by analyzing the wing box of the Lear Fan aircratiugtg V
ProbabilisticDesign Model. Measures of structural reliability such as single flight hour probability of failure for thewitgle
box, including upper skin, lower skin, and substructure were produced.
DTIC
Aircraft MaintenancejlechnologiesComposite Structes; Structural Reliability;Design AnalysisReliability Analysis

19980011656Naval Postgraduate Schpo®Monterey CA USA
Measuring Customer Satisfaction of Depot Maintenance: An Analysis of Customer Satisfaction of F/A-Maintenance
at Naval Aviation Depot North Island, CA
Forsyth, Brian A., Naval Postgraduate School, USA; Jun. 1997; 159p; In English
Report No.(s): AD-A331743; No Copyrightyail: CASI; A08, Hardcopy; A02, Microfiche

The Department of Defense (DoD) spends about $15 billion annually on depot level maintenance. About 60 percent of this
fundingis provided to government owned and operated dejmolight of defense budget downsizing, it has become more critical
thanever that depots are run in the moficefnt manner possible. DoD has tried to adaftest commercial practices’ approach
to improve eficiency of depot maintenance. A key focus of commercial practices is delivering customer satisfaction. to this extent,
it is imperative that DoD depots understand and properly measure their cistooneerns if they wish fionprove their perfor
mance An adaptation of the gapsodel, developed by Parasuraman, Zeithamal and Berry in 1985, was used to measure the cur
rentcustomer satisfaction of the NADEP NI F/A-18 aircraft mainten@nagram. The gaps model measurefedinces between
customer expectations and perceptions of performance of various attributes, and ranks the attributes by importance. A pretes
guestionnairavas developed and sent out to customers of NADE®MA-18 aircraft maintenance program in order to evaluate
alternativemeasures of customsatisfaction. Through this process, a tailored set of customer satisfaction measures was devel
opedto provide better feedback to the depot management team and improve the depot maintenance process.
DTIC
Aircraft MaintenanceMilitary Aviation
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Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.
For related information see also 34 Fluid Mechanics and Heat Transfer.

19980009948Army Research LabAberdeen Proving Ground, MD USA
Computational Fluid Dynamics Modeling of Parachute ClustersFinal Report
Sahu, Jubaraj, Army Research Lab., USA; Benney, Richard J., Natick Research, Development and Engineering Center, USA;
RamakrishnanSekaripuram V Rockwell International Science CentdSA; Nov 1997; 33p; In English
Contract(s)/Grant(s): DA Proj. 1L1-602-AH43
Report No.(s): AD-A332229; ARL-TR-1440; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

A computational tool that models the terminal descent characteristics of a single or a cluster of paradectaso®gy
thatis needed by parachute designers and engineers. As pardiraology Program Annex (A, a jointeffort between the
U.S. Army Natick Researcipevelopmentand Engineering Center (RRDEC) and the U.S. Army Research Laboratory (ARL)
to develop this computational tool is now under way a first efort, attempts are being made to analyze both two-dimensional
(2-D) and three-dimensional (3-D) flow fields around a parachute using a coupling procedure in which the fluid dynamics are
coupledto 2-D and 3-D Structural Dynamic (SD) codes. ThisreisesComputational Fluid Dynamic (CFD) codes to calculate
apressure field, which is then used as an input load for the SD code. Specificaligport presents the methods and results of
theflow field plus the structural characteristics of a single axisymmetric parachutée3abdgore configuration for the terminal
descentelocity. Computed results have been obtained using the payload weight and unstretched constructed geoneetry of the
opiesas input. Significant progress has been made in determining the terminal dlescéatd along with the terminal shape
of the parachute. A discussion of the fluid and structural dynamics codes, coupling procedure, and the associated fexhnical dif
tiesis presented. Examples of the codes’ current capabilities are shown.
DTIC
Computational Fluid Dynamicdvlodels;ParachutesiTechnologiesComputation

19980009996lllinois Inst. of Tech, Fluid Dynamics Research Cent€hicago, IL USA
A PIV System for Time-Resolved Measurements at High Reynolds Numbers in the National Diagnostic Faciliiinal
Report,15 Mar. 1995 - 14 Mar1997
Wark, Candace, lllinois Inst. oféch., USA; Naguib, Ahmed, lllinois Inst. o&&h., USA; Fabris, Drazen, lllinois Inst. ofdh.,
USA; Nagib, Hassan, lllinois Inst. oe€h., USA; Jun. 30, 1997; 5p; In English
Contract(s)/Grant(s): F49620-95-1-0237
Report No.(s): AD-A330735; AFOSR-TR-97-0522; No Copyrightaifs CASI; A01, Hardcopy; A01, Microfiche

The necessary equipment for a two camera DPIV system was purchased. It included two cameras, two frame grabbers, a PC
basedcomputeya laser and shuttesptics for the camera, optics for the laseworkstation for computational processing, and
controland signal conditioning electronics. A unique feature of this system is the utilization of special cameras which allow exter
nally synchronized acquisitioof two frames separated by only 1- 5 microns, permitting cross-correlation PIV analysis for flows
upto 250 m/s. The DPIV system has bgem together and tested in the Mark V Morkovin wind tunnel at@dmparison between
the statistics of the resulting velocity field and earlier hot-wire measurements in the same windeuealslthe ability of the
newDPIV system to provide high spatial resolution measurements with high acclinaayew system is currently being adapted
for use in the National Diagnostic Facility (NDF) at.lIT
DTIC
Two Dimensional FlowParticle Image ®locimetry;Signal PocessingHigh Reynolds Numbe¥glocity Measuement;Flow
Velocity

19980010029Maryland Univ, Dept. of Aerospace Engineeringollege Park, MD USA
Rotorcraft Center of Excellence Final Report 1 Jul. 1994 - 10 Jul. 1996
Sep. 1997; 140p; In English
Contract(s)/Grant(s): DAAH04-94-G-0074
Report No.(s): AD-A332060; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche
The sstatus of a number of rotorcraft research tasks supported under the Army ReskeeciC&fiterof Excellence’ program
is reported herein. The tasks are grouped under the disciplinary headings of dynamics, flight dynamics, aerodynamics, composite
structuresand computational fluid dynamics. For each task an attempt is made to describe the objective of the work, the approach



beingtaken, the status of the work in terms of recent results, problems or changes in approach or objective, and pertinent abstracts
of journal articles or conference papers coming out of the task.

DTIC

Rotary Whg Aircraft; Research

19980010177Air Force AcademyCO USA
An Investigation of the Flowfield for an Integrated Airframe/Propulsion System Final Report 1 Apr. - 30 Sep. 1997
Kreins, Alois F, Air Force AcademyUSA,; Oct. 1997; 40p; In English
Contract(s)/Grant(s): F61708-97-Ww0084
Report No.(s): AD-A332525; EOARD-97-4029; No Copyrightai CASI; A03, Hardcopy; A01, Microfiche
This report results from a contract tasking USAFA/DFAN as follows: The contractor will modify an existing wind tunnel
modelof a hypersonic vehicle to incorporate devices that permit control of the onset of boundary layer transition. He will conduct
comprehensivevind tunnel tests to determine théeet on the forebody flowfield of fixing the transition location.
DTIC
Flow Distribution; Engine Airframe IntegrationBoundary Layer fansition; Hypersonic Flow

19980010453Tennessee Unispace Inst.Tullahoma, TN USA
Large-Vortex Capture by a Wing at Very High Angles of Attack Final Report
Wu, J. M., Tennessee Unispace Inst., USA; W J. Z., Tennessee UniSpace Inst., USA; Denng. A., Tennessee UniBpace
Inst.,USA; Lu, X. Y, Tennessee UniBpace Inst., USA; Jul. 1996; 47p; In English
Contract(s)/Grant(s): NAG1-1612
Report No.(s): NASA/CR-97-206133; NAS 1.26:206133; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

In generating the lift on a wing, the static stall is a severe hakdghe angle of attack, alpha, increases to the stall angle,
alpha(sulstall) the flow separation point on the upper surface of the wing moves to the leading edge, so that on a two-dimensional
airfoil or a lage-aspect-ratio wing, the lift abruptiyops to a very low level. Therefore, the first generation of aeronautical flow
type,i.e., the attached steady flplas been limited to alpha less than alpha(sub stall). Owing to the obvious importance in applica
tions, therefore, a great effort has been made in the past two decades to enlarge the range of usable angles of attack by variol
flow controls for a lage-aspect-ratio wing. Basicallselevant works fall into two categories. The first category is usually refereed
to as separationontrol, which concentrates on partially separated flow at alpha less than alpha(sub stall). Since the first experi
mentalstudy of Collins and Zelenevitz, there teen ample literature showing that a partially separated flow can be turned to
almost fully attached by flow controls, so that the lift is recovered and the stall is delayed (for a recent work see Seifert et al.).
It has been well established that, in this categorgteady controls are much morteefive than steady ones and can be realized
ata very low poweinputlevel (Wu et al.; Seifert et al.). The second and more ambitious category of reldoastisfthe post-
stall lift enhancement. Itpossibility roots at the existence of a second lift peak at a very high angle of attack. In fact, As alpha
further increases from alpha(sub stall), the completely separated flow develops and gradually becofrssdg Btwk. This
flow gives a normal force to the airfoil with a lift component, which reaches a peak at a maximum utilizable angle of attack,
alpha(sulm) approx.= 40 deg. This second peak is of the same level as the first lift pdathadsub stall). Meanwhile, the drag
is also quickly increased (e.g., Fage and Johansen ; Critzos et al.). Figure 1 shows a typical experimental lift anfictrats coef
of NACA-0012 airfoil in this whole range of angle of attack. Obviousiyhout overcoming the lift crisis at alpha(sub stall) the
secondift peak is completely useless. Thus, thgmate goal of post-stall lift enhancement is to fill the lift valley after stall by
flow controls, so that a wing and/or flap can work at the whole rah@aleg less than alpha less than alpha(sub m). Relevant
early experimental studies have been extensively reviewed by Wu et al., who concluded that, first, similar to the leading-edge
vortexon a slender wing, the lift enhancement on gdaaspect-ratio wing should be the result of capturing a vortex on the upper
surfaceof the wing; and, second, using steady controls cannot reach the goal, and one must rely on unsteady controls with low-
level power input as well. Wet al.also conjectured that the underlying physics of post-stall lift enhancement by unsteady controls
consistof a chain of mechanisms: vortex layer instability - receptivity resonance - nonlinear streaming.
Author
\ortices; Wing Flaps;Angle of AttackAerndynamic DragSeparated Flow

19980010853Ecole Centrale deyon, Ecully, France

ReynoldsStress Tansport Equations in the Momentumless Viike of an Axisymmetric Piopeller-Driven Body: A Compar-
ison between Experiments and Models

Faure, T, Ecole Centrale deybn, France; Robert, G., Ecole Centrale glerl, France; 1996; 12p; In English

Report No.(s): PB96-175187; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche



Theaim of the study is to investigate the momentumless axisymmetric wake of a prdpedarbody where the drag of
thebody is completely cancelled by the thrust created by the propulsion system. Hdaretés kind of flow very few experi
mentaldata are available, and no Reynolds stress balances have been published.

NTIS
ReynoldsStess;Turbulent Flow;Reynolds NumbeGomputational FluidDynamics;Propellers; Axisymmetric BodieBoltz-
mannTransport Equation

19980010877Arizona State Uniy Tempe, AZ USA
Stability of Hypersonic Boundary-Layer Flows Final Report 15 Oct. 1994 - 17 Apd997
Reed, Helen L., Arizona State UniWWSA; Sep. 1997; 24p; In English
Contract(s)/Grant(s): F49620-95-1-0033
Report No.(s): AD-A329724; AFOSR-TR-97-0501; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche
This Final Report describes our program in studies of (laminar/turbulent) stability and traimsitamm-equilibrium chemis
try flows characteristic of those on the forebodies of hypersonic vehidlesonfiguration best modelling a hypersonic vehicle
is an elliptic coneSpecifically we investigated and optimized a Parabolized Ne&stekes solution for the basic-state flow past
a sharp elliptic cone including the region betwtewall and the shock. @formulated the Parabolized Stability Equations for
3-D flows.
DTIC
Hypersonic ¥hicles;Hypersonic Flow;Turbulent Flow;Boundary Layerst.aminar Flow; Equilibrium Flow

19980011987California Univ, Dept. of Mechanical and Aeronautical Engineeribgvis, CA USA
Study of the Mutual Interaction Between a Whg Wake and an Encountering Airplane Final Report
Walden, A. B., California Uniy USA; vanDam, C..PCalifornia Univ, USA; Mar 1996; 91p; In English
Contract(s)/Grant(s): NAG1-1572
Report No.(s): NASA/CR-97-206493; NAS 1.26:206493; No Copyrigh&ilACASI; A05, Hardcopy; AO1, Microfiche

In an efort to increase airport productivjtgeveral wind-tunnel and flight-test programs are currently underway to determine
safereductions in separation standards between aircraft. These programs are designed to study nhumerous concepts from the chal
acteristicsand detection of wake vorticesttee wake-vortex encounter phenomenon. As part of this lattet, efomputational
toolsare being developed and utilized as a means of modeling and verifying wake-vortex hazard encounters. The objective of this
study is to assess the ability of PMARC, a low-order potential-flow panel method, to predict the forces and moments imposed
on a following business-jet configuration by a vortex interaction. Other issues addressed include the investigation of several wake
models and their ability to predict wake shape and trajedtuayalidity of the velocity fieldmposed on the following configura
tion, modeling techniques and thdesft of the high-liftsystem and the empennage. Comparisons with wind-tunnel data reveal
thatPMARC predictghe characteristics for the clean wing-body following configuration fairly well. Non-linésatefproduced
by the addition of the high-lift system and empennage, howaxenot so well predicted.
Author
Wakes\ortices; Panel Method (Fluid Dynamicsotential Flow;Body-Whg ConfigurationsConfiguration InteractionCom-
putationalFluid Dynamics

19980011994Wright Lab, Wright-Patterson AFB, OH USA
Computational Fluid Dynamic Analysis of a Single-Engine Business Jdtinal Report Sep. 1995 - Novi996
Wurtzler, Kenneth, Wight Lab., USA; Ansari, Amid, \Wght Lab., USA; Dec. 1996; 100p; In English
Contract(s)/Grant(s): AF Proj. 2404
Report No.(s): AD-A332966; WL-TR-97-3046; No Copyright;afl: CASI; A05, Hardcopy; A02, Microfiche

This report documents the longitudinal and lateral-directional aerodynamic analysis of a single-engine business jet aircraft.
A Euler level analysis was chosen for the evaluation because of the sizemiileen (complete aircraft with inlet and nozzle
flow simulated) and the relatively & number of runs desired. While Euler analyses ignore visdeasseft was determined
thatthese dkcts would be small (except on drag estimates) for the cruise and low-speed flight conditions under consideration.
Also, the primary emphasis was on providing incremenfatéf from a baseline condition, which is more accurate than absolute
values.Variation of longitudinal and lateral-direction characteristics with Mach nyrabgte of attack and control deflections
weredetermined. The maximum Mach number is up to the estimated wing dragetigerMach numbeintegrated force cofef



cient data and selected pressure coefficient data are presented. Comparisons with low-speed wind tunnel data are made whel
appropriateexperimental data is available.

DTIC
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AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents. For related information see also 16 Space Transporta-
tion and 85 Urban Technology and Transportation.

19980009270Eurocontrol Experimental Cenfr@retigny France
Object Oriented Analysis for Advanced Flight Data Management
Wortmann, J., Eurocontrol Experimental Centre, France; Mar. 1997; 165p; In English
Report No.(s): PB97-159370; EEC-306; No Copyrightaih CASI; A08, Hardcopy; A02, Microfiche

Object-orientationtechniques are used in the report to model relevant aspects abflic Tontrol (ATC) from slot alloca
tion to the arrival at the gate including the main actors - controllers and pilots. Starting with a preliminary class diagram, controller
activities during sector hand-over are described with use cases. Object interaction is derived from these use cases leading to
refinedanalysismodel. For the decomposition and modularization of complex use cases, path expressions have been introduced.
Theobject model presented in this repimms a stable and extensible basis for the design and evaluation off @efurictionat
ity in the areas air navigation, operational procedures and communication facilities. Existing functional specifications can be
relatedto this object model, thus guaranteeing a downward compatibility
NTIS
Data Management; Flight Management Systems; Air Traffic Control; Object-Oriented Programming; Air Traffic Controllers
(Personnel)

19980009916Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1997 Air lansport Reseach Group (ATRG) of the WCTR Society Volume 1
Oum,TaeHoon, Editor British Columbia Uniy Canada; Bowen, B. D., Editddebraska Uniy USA; Conference Proceedings
of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; 186p; In English; 1997 Air Transport
ResearctGroup (ARG) Conference, 25-27 Jun. 1993n¢ouverBritish Columbia, Canada; Sponsored by British Columbia
Univ., Canada; Also announced as 19980009917 through 19980009922
Report No.(s): NASA/CR-97-206489; UNOAI-97-2; NAS 1.26:206489; No Copyright; Avail: CASI; A09, Hardcopy; A02,
Microfiche

Topicsreported in the proceedings are: (1) Liberalization of Asia-Pacific aviation; (2) Financial analysis of a British Airways/
USAIr Merger; (3) Strategic alliances in the airline industry; (4e&fof strategic alliance on performance; (5) Advances, impedi
mentsand impacts in an international open skies regime; and (6) Canadian staatiegies and the 1995 open skies agreement.
CASI
Air Transportation;Airline Operations;Confeences;international CooperationGovernment/Industry RelationSpmmercial
Aircraft; Information Tansfer

19980009917Japan Air Lines Co. LtdTokyo, Japan
Initiatives for Liberalization in Asia-Pacific A viation
Nagata, Koki, Japan Air Lines Co. Ltd., Japan; Conference Proceedings of the 198ah8poft ReseardBroup (ARG) of
the WCTR Society; Sep. 1997plime 1, No. 1; 6p; In English; Also announced as 19980009916; No Copyrigtit; @ASI;
A02, Hardcopy; A02, Microfiche
The report presents an overview of how Japan Airlines sees the current state of US/Japan aviation relations, in the light of
the current "Open Skies” policy of the USA with regard to Asia.
Derived from text
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19980009918Dubuque Uniy Dubuque, IA USA
British Airways/USAir Merger: Financial and T raffic Analysis
Abraham, Edward H., Dubuque UniWSA; The Conference Proceedings of the 1997 fin3port ReseardBroup (ATRG)



of the WCTR Society; Sep. 1997pMme 1, No. 1; 16p; lEnglish; Also announced as 19980009916; No CopyrighdjlACASI;
A03, Hardcopy; A02, Microfiche

By late March 1993, the US Department oéfisportation (DOT) and the Justice Department agreed to allow British Airways
to purchase a 25% equity interest in USAuith a 21 % votingnterest and code-sharing rights. This paper previews the history
andbackground of the involved carriers, rationafenegers, and the consequences of airlinegmer and alliances. Part H of
this paper evaluates pre- and post-alliancditrafatistics and financigderformance in great detail. This study examines the rela
tive changes in tréit and profits on British Airways and USAir Group, Inc. Despite the consilederecession in 1988 and other
socialfactors, it was found, subjectiveliat USAifs management achieved a successful implementation of the cost reduction
program announced in late 1991, a new labor agreement was reached with gaajimedremployee groups, and a significant
accomplishmentvas achieved by reducing expenditure. The alliance between USAir and British Airfeags dfavelers the
most benefits of any global airline partnership.
Author
Airline Operations;Cost ReductionAir Traffic; Cost AnalysisAir Transportation

19980009919Embry-Riddle Aeronautical UnivBusiness Administration DepDaytona Beach, FL USA
A Typology of Strategic Alliances in the Airline Industry: Propositions for Stability and Duration
Rhoades, Dawna I., Embry-Riddle Aeronautical UlSA; Lush, HeatheEmbry-Riddle Aeronautical UnivUSA; Confer-
enceProceedings of the 1997 Airdnsport Research GroupTRG) of the WCTR Society; Sep. 1997%lvme 1, No. 1; 20p;
In English; Also announced as 19980009916; No CopyrighdjlACASI; A03, Hardcopy; A02, Microfiche

While strategic alliances have become commonpilatie airline industrythe stability and performance of these alliances
remainsguestionable. In this article, the authors review the structure of recent alliances in the airline industry and propese a typol
ogy of alliances based on two key dimensions: commitment of resources and complexity of arrangement. tygiopgyis
theauthors derive a series of propositions on the stability and duration of various types of alliances.
Author
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19980009920New York Univ., Dept. of International Busingddew York, NY USA
The Effect of Strategic Alliance on Performance: A Study of International Airline Industry
Park, Namgyoo, New York Univ., USA; Cho, Dong-Sung, Seoul National.\/drea, Republic of; Conference Proceedings
of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 1, No. 1; 33p; In English; Also
announces 19980009916; No Copyrightydil: CASI; A03, Hardcopy; A02, Microfiche

This study investigates codesharing alliantesee if they increase market shares of the carriers involved by analyzing a time-
seriedata of fifty six airlines over the 1986-93 period. Our empirical results indicate: (a) codesharing, in fact, increases the carri
ers’ market shares; (b) codesharing between existing airlines increase market shares less than those between relatively ne\
carriers;and (c) the market-share-increasinigetf of codesharing alliances is higher in markets with fewer competing carriers.
Author
Airline Operations;Market Reseah; Industrial Managemenflime Series Analysis

19980009921Seattle Uniy Albers School of Business and Economiaé USA
Towards an International Open Skies Regime: Advances, Impediments, and Impacts
Toh, Rex S., Seattle Univ., USA; Conference Proceedings of the 1997 Air Transport Research Group (ATRG) of the WCTR
Society;Sep. 1997; ®lume 1, No. 1; 23p; In English; Also announced as 19980009916; No Copyngiit; @ASI; A03, Hard
copy; A02, Microfiche
Thelnternational Air Tansportation CompetitioAct of 1979 heralded the era of open Skies in international aviation. This
papertraces the post-war regulation and then deregulation of fares, rates, routes, and capacitafirdre Bermuda | through
the partial dismantling of the TPA (International Air Tansport Association) pridixing apparatus, discusses the impediments
to Open Skies, and examines the impact on tAAIA
Author
Air Transportation;International CooperationCivil Aviation



19980009922Kaduck (Raymon J.),eflowknife, Northwest &rritories Canada
Canadian Carrier Strategies and the 1995 Open Skies Agement
Kaduck,Raymon J., Kaduck (Raymon J.), Canada; Conference Proceedings of the 19@h#pioiit Research GroupTRG)
of the WCTR Society; Sep. 1997oMme 1, No. 1; 36p; lEnglish; Also announced as 19980009916; No CopyrighailACASI;
AO03, Hardcopy; A02, Microfiche

The Canada-US "Open Skies’ negotiation took place during a brief period which spanned the fall of 1994 and early 1995.
It was conducted first through personal representatives, and later in forgehbay sessions. Afterearly 30 years of acrimoni
ousexchanges between the two governments, the 1995 agreeasodncluded with surprisingly little @ifulty, and has ush
ered in a new era in transborder air transport. This paper draws heavily on reseseciiedn a longer paper entitled Break in
Overcast. The Negotiation of the 1995 Canada-US Open Skies Agreement, which discussed the dynamics of the negotiations in
1991-92and 1994 Elliot-Kaplan talks. The current paper focuses on Canadian carrier strategy before and after the agreement.
Author
Air Transportation;AgreementsPolicies; Strategy

19980010040General Accounting d@ite, Resources Community and Economic Development Biashington, DC USA
FAA Oversight of Repair Stations Needs Impovement
Oct. 1997; 95p; In English
Report No.(s): AD-A331829; GAO/RCED-98-21; No Copyrighta# CASI; A05, Hardcopy; A01, Microfiche

As the size of the airline and air cargo industries has grown, so has the reliance on repair stations. In 1990, repair stations
performed37 percent of air carriers’ maintenance; by 1996, the figured&a®rcent. More than 2,500 domestic and 270 foreign
repairstations do work for air carriersAR s certification process establishes what the repair stations are qualified to do. While
manyrepair stations have fewer than 15 employees and a limited range of activitiesAtad=certified, some employ thousands
of workers who completely overhaul engines and renaagitegairframes for additional years of servicAAS inspection activ
ities are aimed at ensuririgat repair stations are still meeting the certification requiremeffshid about 3,000 inspectors in
fiscalyear 1997. About 600 of them were involved in repair station inspectidAsSuidelines require that each repstiation
beinspected at least once a yélnese inspections involve checking such mattevghesher repair station stdfave the appropri
atequalifications to do the work and whether repair procedures méetdgulations. About 550 inspectors oversee regtair
tions located in the USA, usually through inspections conducted by individual inspectorsgé&ofdaitities, these inspections
maytake place over several visits. Most of the inspectors are responsible for several repair stations as wejlpes ahepera
tions,such as helicopter operators and training schools for pilots and mechanics.
DTIC
Safety;ShopsMaintenance General Aiation Aircraft

19980010259Nebraska Uniy Aviation Inst., Omaha, NE USA
Journal of Air T ransportation World Wide, Volume 2
Bowen,Brent, Editoy Nebraska Uniy USA; Journal of Air Tansportation \Wrld Wide. \blume 2, Number 1; Novi997; ISSN
1093-8826:104p; In English; Also announced as 19980010260 through 19980010266
Report No.(s): NASA/TM-97-12609; NAS 1.15:12609; No Copyright; ¥ail: CASI; A06, Hardcopy; A02, Microfiche

The Journal of Air Transportation World Wide's (JATWW) mission is to provide the global community immediate key
resourcanformation in all areas of air transportation. @oal is to be recognized as the preeminent scholarly journal in the aero
nauticalaspects of transportation. As an international and interdiscipljimamyal, the JAWW will provide a forum for peere-
viewed articles in all areas of aviation and space transportation research, policy, theory, case studyamdassoes. While
maintaininga broad scope, a key focal point of the journal will be in the area of aviation administration and policy
Derived from text
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19980010262Maryland Univ, Princess Anne, MD USA
Safety Concerns of Startup Airlines
Wilson, Marc, Maryland Univ., USA; Journal of Air Transportation World Wide; Nov. 1997; Volume 2, No. 1, pp. 38-46; In
English;Also announced as 19980010259; No CopyrighgiACASI; A02, Hardcopy; A02, Microfiche

Startupairlines which do not have didient capital are forced to acquire older airceaftl contract out maintenance, crew
training,and operation managememhese factors can contribute to the poorly supervised practices as illustrated in this case study



of the crash of adluJet DC-9 on May1l, 1996. The areas of focus are aircraft age, maintenance, safety regwdhesatling,
andcrew resource management.
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19980010264Wichita State Uniy Wichita, KS USA
International Airline Quality Measur ement
HeadleyDean E., EditgiWichita State Uniy USA; Bowen, Brent D., EditpNebraska Uniy USA; Journal of Air Tansportation
World Wide; Nov 1997; \blume 2, No. 1, pp. 55-63; In English; Also announced as 19980010259; No CopwwhtCASI;
A02, Hardcopy; A02, Microfiche

Historically, airline quality has been measured through the use of surveys that ask the consumers to make a comparison
betweerexpectations and outcomes. This method was informative but very cumbersome in a rapidly changing environment. This
paperoutlines the dbrts of the consumer researchers to develop a weighted, consumer oriented rating scale for the U.S.A. domes
tic airline industry as an alternative to survey-based rating scales. The Airline Quality Rating (AQR) approach has been success
fully employed in the United States by the major airlines and by the general public. Development consideratfensdafi@r of
facilitating the adaptation of the AQRiWweighted average approach to the world airline industry
Author
Airline Operations;ConsumersCommecial Aircraft; Ratings;Civil Aviation

19980010783Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1997 Air lansport Reseach Group (ATRG) of the WCTR Society Volume 1
Oum, Tae Hoon, EditqrBritish Columbia Uniy CanadaBowen, Brent D., EditoiNebraska Uniy USA; Sep. 1997; 242p; In
English;1997 Air Transport ReseardBroup Conference, 25-27 Jun. 1997, British ColumkéencduverCanada; Sponsored by
British Columbia Univ, Canada; Also announced as 19980010784 through 19980010794
Report No.(s): NASA/CR-97-206488; UNOAI-97-3; NAS 1.26:206488; No Copyright; Avail: CASI; Al11, Hardcopy; A03,
Microfiche

Topicsincluded in the proceedings are: Thieef of liberalized aitransport bilaterals; cost competitiveness of major airlines;
economiceffects of duopoly competition in Korea; transforming Caradaiation regulations; liberalization in Europdrjine
laborcost in a liberalized Europe; noncooperative collusion; European air transport deregulation; public ownership and deregula
tion in the Scandanavian airline industry; airline competition between London and Amsterdam; and’a biewker the Euro
peanairline industry
CASI
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19980010784Maryland Univ, College of Business and Mangemedollege Park, MD USA
The Effect of Liberalized Air Transport Bilaterals on Foreign Visitor Volume and Traffic Diversion: The Case of Canada
DresnerMartin, Maryland Uniy, USA; Oum, &e Hoon, British Columbia UnivCanada; The Conference Proceedingb®f
1997 Air Transport Research GroupTRG) of the WCTR Societyd!.-1-2; Sep. 1997;dume 1, No. 2; 34p; In Englisilso
announceas 19980010783; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

This paper investigates thefefts of Canada’facilitating’ bilateral air agreements, with the UK, the Netherlands and Ger
many,on the volume of visitors from those countries to Canada, andffuesedf the U.S. 'liberal’ bilateral air agreements on
diverting Canadian foreign visitors away from direct routes to routes that transit the U.S. These objectives are accomplished by
estimatingvisitor volume models (direct volume to Canada, and total volume including via-US routing) and direct-routing share
models on a panel data of 22 countries for the 1975-94 period. The empirical results can be summarized as follows: Canadian
facilitating bilaterals have had significant positivéeets on increasinthe number of DIRECT visitors to Canada. Although mag
nitudesof the efects vary between the alternative models, the most reliable empirical result indicates thatsGacifitiding
bilateralshave increased both the DIRECT ar@dTAL visitors by about 20% from those countries that signed these agreements
with Canada. Th&JS liberal bilaterals did not have statistically significafie&t on the DIRECT or@TAL volume of foreign
visitorsto Canada. Howevgthe US liberal bilaterals have had a moderate but statistically significant negitteefthe share
of DIRECT visitors to Canada. The averagieetfof the US liberal bilateral with a country was to reduce Cas@I&ECT vist
tor share from that country by 3.1%.
Author
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19980010785British Columbia Uniy Faculty of Commerce and Business Administrati@ncouverBritish Columbia Canada
Cost Competitiveness of Major Airlines: An International Comparison
Oum, Tae Hoon, British Columbia UnivCanada; %, Chunyan, British Columbia Unj\Canada; The Conference Proceedings
of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 1, No. 2; 34p; In English; Also
announceds 19980010783; No Copyrighty#il: CASI; A03, Hardcopy; A03, Microfiche

This paper measures and compares the unit cost competitiveness of the world’s major airlines, using the yearly panel data
of 23 firms over the 1986-93 period. First, we develop a unit cost index for aggregate output which is computed via a multilateral
index procedure. A translog variable cost function is estimated and used to decompose the unit cost differgratelstialto
sourcesinput prices, network and output attributassd eficiency. The results of the unit cost decomposition are used to construct
acost competitiveness indicator after removing tiecé$ of network and output attributes. This indicator allows one to compare
thetrue cost competitiveness of airlines in a given market, especially in accantimental market, and shows what factors are
contributing or harming a carrier’s cost competitiveness. In addition, the effect of exchange rate fluctuation on unit cost is
examinedvia case studies of JAL and Lufthansa. Our result§988 are: (a) Asian carriers (except JAL and ANA) are generally
morecost competitive than the major US carriers, mostly due to their substantially lower input prices; (b) JAL and ANA are over
50% less cost competitive than AA mainly because of their high input prices; (c) major European carriers are 7% (BA) - 42%
(SAS)less cost competitive than AA, because of higher input prices and Idigemely; (d) among the U.S. carriers, AA, UA
andDelta are similar irtost competitiveness, while NW and CO enj@gpectively5% and 12% cost competitiveness over AA.
US Air is least cost competitive among the North American carriers; (e) exchange rate fluctuation has had condietdsable ef
onsome carriers’ costs. In particyldAL, and, to a lesser degree, Lufthagdass cost competitive position isgaly attributable
to appreciation of their home currencies.
Author
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19980010786Korea Fansport Inst.Seoul, Korea, Republic of
An Economic Effect of Duopoly Competition in Domestic Air Tansport Markets in Kor ea
Kim, Jongseok, Korea Transport Inst., Korea, Republic of; The Conference Proceedings of the 1997 Air Transport Research
Group(ATRG) of the WCTR Society; Sep. 199%lvme 1, No. 2; 18p; In English; Also announced as 19980010783; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche
This paper examines competition patterns in the domestic air transport industry and its performance in terms of consumer
surpluse®f passengers in Korea using suitable economic models.
Author
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19980010787Transport Canad@®ttawa, Ontario Canada
Transforming Canada’s Aviation Regulations
Rohr, Ray Transport Canada, Canada; The Conference Proceedings of the 1988n&poft Research GroupTRG) of the
WCTR Society; Sepl1997; \Wblume 1, No. 2; 6p; In English; Also announced as 19980010783; No Copyngtilt; @ASI; A02,
Hardcopy;A03, Microfiche

Since 1991, fansport Canadsa'civil aviation regulation program has urgtame adramatic transformation. This has been
achievedn partnership witlits principal clients - Canadaaviation communityMorking more closely with those in the aviation
communityto create a climate that enhances safety is not a revolutionary concept, but some of the philosophies and processes may
beinteresting to others involved in a similar endeatdistorically, the primary role of the regulator has been one of "establisher
and enforcer” of regulations. This modgihot conducive to innovation or change. Unforunaielg one that is pervasive not
only in government itself, but also in those it serves. The cornerstone of the new Canadian aviation regulatiorirmuadel is
respectnd trust” betweemiransport Canada Civil\Aation directorate and the aviation communitiie impetus for transforming
theaviation regulation program was, and continues to be, provided by both externally driven factors (i.e., interriatisrtal ef
harmonizeaviation regulations) and internally driven factors (i.e., an overall shift in the federal public service to a focus on client
needs)Also, the impact of the recent Canadian government downsizing initigave®t be ignored. As a result of these initia
tives, the Canadian air navigation system was commercialized and other structural changes were made to Transport Canads
Throughout the process, maintaining aviation safety was of paramount importance. This time of transition provided an ideal
opportunityto find new ways to meet safety objectives.
Author
Civil Aviation; RegulationsAir Transportation
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19980010788Cranfield Univ, College of AeronauticBedford, UK
Air T ransport Liberalisation in Eur ope: The Piogress So Far
Morrell, Peter, Cranfield Univ., UK; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG) of the
WCTR Society; Sep. 1997;0lume 1, No. 2; 20p; In English; Also announced as 19980010783; No Copywight;CASI; A03,
Hardcopy;A03, Microfiche

In April 1997, the final phase of a series of measures were implemented, which were aimed at liberalising aintitmisport
the European Union (EU). These measures were introduced on a phased basis, the first package coming into force in 1988, the
second in 1990, and the most significant third package in 1993 (which included a delayed 1997 lifting of cabotage protection).
These applied on a multilateral basis within the European Community (with some exclusion clauses), and followed progress
towardsliberalisation on a bilater&lasis between 1985 and 1988, most notably on routes between the UK and a number of EU
countries. This paper examines the progress so far in the achievement of liberalisation and greater competition within Europe.
It is based on extensive research carried out by the author and a team from Cranfield University over 1995 andih8Rélethis
desk research, a survey of and interviews with EU airlines and aviation authorities, and five more detailed airline case studies.
This has been updated by the author to take into account more recent developments, especially regarding new entrant airlines
Someof the expectations following the introduction of EU liberalisation have not been met: there have been few serious challenges
to the flag carrier duopolies, there has been a consolidation of the position of airlines the major airlines in their home markets,
and business and fully flexible fares have continued to climb. However, many of the airlines’ strategic changes were more in
responséo developments in global rather than EU markets. On the other hand, consumers have benefited from greater competition
in promotional fares, and more dynamic pricing tactics overall leal® higher intra-EU tréit growth in the early 1990s than
would have been the case without liberalisation. There was also a substantial growth in the number of EU cities served by non-stop
servicesand some encouraging trends from new entrant airlines in some countries. On balanggidtiithat the net result has
beendisappointing; but this is hardly surprising given the timing of the final stage of liberalisation in the middecohamic
recessionthe concern of the lger airlines with more global events, and the time needed to change some of the more deep-seated
structuralbarriers, such as airport slot availabijlityput market monopolies and state aids.
Author
Air Transportation;Airline Operations;Civil Aviation; Market Reseah

19980010789Cranfield Univ, Coll. of AeronauticsBedford, UK
Airline Labour Cost in a Liberalised Europe
Alamdari, Fariba, Cranfield Uniy UK; The Conference Proceedings of the 1997 Aan$port Research GroupTRG) ofthe
WCTR Society; Sep. 1997;0lume 2, No. 1; 20p; In English; Also announced as 19980010783; No Copywight;CASI; A03,
Hardcopy;A03, Microfiche

Following the liberalistion of air services in Europe since 1988, and more liberal agreements with countries outside Europe,
mainly with the US, European carriers have become under an increasing pressure to reduce costs. This has been in response
the growing competition in their markets from fellow European carriers and the US airlines. The most obvious area of costs for
airlines to tackle has been labour. This paper analyses trends in the numbers of employees, labour wages (labour costs pe
employee) and labour unit costs (labour expenses per available tonne kilometre) of European carriers from 1985 to 1995. In
comparingthe airlines’ performance in relation to labour costs the analysis takes into ateodifierences in the costs of living
in carriers’countries, and compares the employees’ average take-honieglsy compares airline and manufacturing labour
pay. The resultsndicate that European airlines reduced unit labour costs by productivity increases, paitetilyyoincreases
in real wage levels. Once taxes and social costs are deducted from labour costs there appears to be a large difference in wh:
employeegake home, depending on which country they based. It was also found that almost all the airlines in the sample pay
their employee on average more than those working in their respective countries’ manufacturing industry but the gap between
thetwo was narrowing. It is recommended that to achieve reductiaal wage levels and further improvements in productivity
incentivespolicies such as profit sharing or employee share ownership could perhaps becoméestive. ef
Author
Airline Operations;Civil Aviation; Costs;Labor; Cost Analysis

19980010790Geneva Uniy Geneva, Switzerland

Partial Versus Complete Liberalisation in the European Airline Industry: Which Scenario is More Likely to Facilitate
NoncooperativeCollusion?

Nero, Giovanni, Geneva Univ., Switzerland; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG)
of the WCTR Society; Sep. 1997pMme 1, No. 2; 22p; lnglish; Also announced as 19980010783; No CopyrighajlACASI;

AO03, Hardcopy; A03, Microfiche
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This paper combines the strategic effects that arise from repeated interactions among airlines with specific features of the
European airline industry. In particular, the paper gives some insights into why European flag-carriers seem reluctant to fully
exploitthe more liberal regulatory rules which provideyarentry opportunities into new intra-European maxketshis end,
| present a model which shows under which conditions the European airline industry is more likely to sustain a noncooperative
'mutual forbearance’ equilibrium.

Author
Airline Operations;Civil Aviation; International CooperationRegulations

19980010791Universidad de Las Palmas de Gran Can@xépt. of Applied Economicdas Palmas, Spain
European Air Transport Deregulation: A Panel Data Approach
BetancorOfelia, Universidad de Las Palmas de Gran Canaria, Spain; Campos,UJawiersidad de Las Palmas de Gran CGana
ria, Spain; The Conference Proceedings of the 1997 rAmsport Research GroupTRG) of the WCTR Society; Sep. 1997;
Volume1, No. 2; 20p; In English; Also announced as 19980010783; No Copyrigdit; BASI; A03, Hardcopy; A03, Microfiche

In this paper we present a first attempt of empirical analgsite period 1986-1994 of thefefts of the deregulation process
carriedout in theEuropean air transport industkysing individual data for 44 city-pair intra-EU scheduled routes, we estimate
differentprice equations in order to assess the relevance both of the deregulation packagesl®d038%] 1992 released by
the European Commission atigke liberal bilateral agreements that several countries had agreed upon befose. Mdnel data
techniques to discard unobservable individutdat$ related to route-tfad characteristics. Our results support the idea that the
effecton the fare level of the deregulation process pursued by the European Commission has been weaker than the correspondin
effectof the bilateral agreements. As in the US case, another strikaw ef the deregulation process has been the proliferation
of discount tarifs.
Author
Air Transportation;Policies; RegulationsEconomic AnalysidData Reduction

19980010792Agder Coll, Center for International Economics and Shippkgstiansand, Norway
The Effect of Public Ownership and Deegulation in the Scandanavian Airline Industry
Randoy,Trond, Agder Coll., Norway; Strandenes, Siri Petterdemywegian School of Economics and Business Administration,
Norway; The Conference Proceedings of the 1997 Ain3port Research GroupTRG) of the WCTR Society; Sep. 19901V
umel, No. 2; 14p; In English; Also announced as 19980010783; No Copyrighil; £&ASI; A03, Hardcopy; A03, Microfiche

We analyse why deregulation resulted in a temporary strong reduction in prices in Sweden, whereas in Norway the prices
did not change significanthBAS and Linjeflyg meyed when the Swedish market was deregulated, whereas attemptgeo mer
SASand Braathens SAFE did not succeed. Upon deregulation in Sweden some of the carriers operating charter markets or regional
secondaryoutes decided to enter the main routes. This put pressure on prices. Similar entries did not take place in the Norwegian
market.We analyse whether the duopoly between SAS and Braathens SAFE is characterised by tacit collusion.
Author
Airline Operations;Market Reseah; RegulationsCost AnalysisCivil Aviation

19980010793Department of Civil Aiation, An Hoofddorp, Netherlands
Airline Competition on the Route Between Amsterdam and London
UittenbogaartPetey Departmenbf Civil Aviation, Netherlands; The Conference Proceedings of the 199%akisport Research
Group(ATRG) of the WCTR Society; Sep. 199%lvme 1, No. 2; 13p; In English; Also announced as 19980010783; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche

With granting all Airlines of the European Economic Area (EEA) cabotage rights, enabling them to fly between any two
domesticgpoints within the 17 EEA states, liberalization in Europaatransport business was formally completed in April 1997.
However the free market &cts of abandoning the bilateral system areypbtery manifest todapince the Third Package came
into effect in 1992, the number of international routes in the European Union hardly changedoWnifting barriers to market
entry, did not cause a significant influx of new competitors on direct routes. The number of airport-to-airport routes served by
morethan two carriers increased from 4% at the beginning of 1992 to only 6% at the beginning of 1996. Remarkably the number
of airport-to-airport routes wheteso carriers compete dropped from 40% at the beginning of 1992 to 30% at the beginning of
1996.The obvious conclusion is that since the third package entered into force, the number of monoply routes jurbpétl from
atthe beginning of 1992 to 64% at the beginning of 1996.
Author
Air Transportation;Airline Operations;Civil Aviation; Competition
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19980010794ABN AMRO Bank Amsterdam, Netherlands
The European Airline Industry: A Banker’s View
Smit,Hans G., ABN AMRO Bank, Netherlands; The Conference Proceedings of the 199amspadrt Research GroupTRG)
of the WCTR Society; Sep. 1997o0Mme 1, No. 2; 13p; liEnglish; Also announced as 19980010783; No CopyrighailACASI;
AO03, Hardcopy; A03, Microfiche

For those institutions which finance the aerospace industries, it is useful to estimate what the consequences will be of the
presentiberalisation process which hhaeset the European airline indust®pnsequently ABN AMRO Bank is in the process
of developing a model which analyses those factors which are crucial to the survival of an airline. These so called critical success
factors appeared to be: financial strength, cost structure, domestic market, size of operations, internationalisation and political
support. When we applied these factors to the European airline industry, we found that only a limited number of airlines stand
afair chance of survivinghe anticipated restructuring process as an independent.caenieral carriers will either have to mer
with stronger partners or they face bankrupBased on the critical success factors, thgelanorthern carriemsnjoy the strongest
positions.From amongst the southern airlines, those withgeldomestienarket and strong political support have a chance to
survive,provided they will be able to adjust their cost structure in time.
Author
Airline Operations;Civil Aviation; Air Transportation;Economic AnalysisQperating Costs

19980010795Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1997 Air lansport Reseach Group (ATRG) of the WCTR Society Volume 2
Bowen, Brent D., Nebraska UniWJSA; Oum, &e Hoon, British Columbia UnivCanada; Sep. 1997; 202p; In English; 1997
Air Transport Research Group of the WCTR Soc¢i2by27 Jun. 1997,ahcouverBritish Columbia, Canada; Sponsored by Brit
ish Columbia Univ, Canada; Also announced as 19980010796 through 19980010805
Report No.(s): NASA/CR-97-206486; UNOAI-97-5; NAS 1.26:206486; No Copyright; Avail: CASI; A10, Hardcopy; A03,
Microfiche

Topicsconsidered in the proceedings include: (1) Airport poliegnagement and operations; (2) airport and air navigation
policy, management and operations; and (3) airport performance.
CASI
Air Transportation;Airports; Confeences)]ndustrial ManagementAirline Operations

19980010796National Univ of SingaporeDept. of Economics and Statisti&ingapore
Open Skies between East Asia and the US: Implications on Airport Development and Strategy
Chin, Anthony T H., National Univ of Singapore, Singapore; The Conference Proceedings of the 199anépdrt Research
Group(ATRG) of the WCTR Society; Sep. 199%lv¥me 2, No. 1; 18p; In English; Also announced as 19980010795; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche

Topics discussed in the conference paper include deregulation and liberalization in the Asia Pacific; budgetary constraints
andreservations on "Big Bang Liberalization”; Open-skies and infrastructure development strategy for the Asia Pacific; interna
tional cooperation; and privatization and packaging of airport infrastructure development.
Derived from text
Airports; Airline Operations;RegulationsCivil Aviation; Strategy

199800107970saka Uniy Ibaraki, Japan
How Did We Decide to Keep the Osaka International Airport?
Yasuo,Sakakibara, Osaka Unj\apan; The Conference Proceedings of the 1997rAmsport Research GroiTRG) of the
WCTR Society; Sep. 1997;0lume 2, No. 1; 16p; In English; Also announced as 19980010795; No Copywigiit;CASI; A03,
Hardcopy;A03, Microfiche

Thereport discusses the changes in the trilateral relations of airports, airlines and the government in Japan faudistheir ef
on airline operations, costs and the consumer
CASI
Airline Operations;Airports; Civil Aviation; Government/Industry Relations

19980010798Monash Uniy, Dept. of EconomigsClayton, Australia

Price Regulation of Airports in Australia
Forsyth,Peter Monash Uniy, Australia; The Conference Proceedings of the 1997 riaindportResearch Group ARG) of the
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WCTR Society; Sep. 1997;0lume 2, No. 1; 20p; In English; Also announced as 19980010795; No Copysight;CASI; A03,
Hardcopy;A03, Microfiche

The Federal government is privatising the airports it owns through the Federal Airports Corporation. This corporation owns
all the capital city airports, along with a range of airportgdand small in other centres. By May 1997, Melbourne, Brisbane
andPerthairports had been privatised, through the sale of very long term leases. Other airports are due to be privaiiaed later
of these airports has considerable local monopoly power, and formal price regulation, of the price-cap or CPI-X form, will be
appliedto them. Like other industries, airports have several distinctive features which pose problems for the design of price regula
tory structures. These are considered in this pédipeegins Vith a brief empirical background on airports in Australia, and then
it outlines the issues that can pose problems for price regulation. These include congestion, noise externalities, quality of service,
and the choice of the initial level of prices. The nature of eatthesEproblems is considered, and possible solutions to them are
analysedOne conclusion is that pure price-caps are likely to be inferior to alternative regulatory structures which take the regu
lated firm’'s costs into account when setting the allowable prices.
Author
Airports; Operating CostsAirline Operations;Economic Analysis

19980010799Amsterdam Uniyv Netherlands
Substitution and Complementarity in Aviation: Airports vs. Airlines
Pels, Eric, Amsterdam Univ., Netherlands; Nijkamp, Peter, Amsterdam Univ., Netherlands; Rietveld, Piet, Amsterdam Univ.,
NetherlandsThe Conference Proceedings of the 1997 AanEport Research GroupT(RG) of the WCTR Society; Sep. 1997,
Volume2, No. 1; 26p; In English; Also announced as 19980010795; No Copyrigdit; 8ASI; A03, Hardcopy; A03, Microfiche

In this paper a model concerning substitution and complementarity éinkhge between airport facilities and airlines from
theviewpoint of pricing policy is formulated. This model is used to analyze whether airport ppatiogs, e.g. to ensure cost
recoveryare compatible with competition for transfer passengers. It is found that airports with a high volume of demanrd can pur
suecost recovery and still be the most preferred hub. Airports with a low level of demand Wil that preferred hub, if the d¢gar
airportfixes its price at majnal costs.
Author
Airline Operations;Airports; Civil Aviation; Mathematical ModelsEconomic AnalysisCost Analysis

19980010800Calgary Uniy, Dept. of Tansportation Engineeringlberta Canada
New Aircraft Characteristics Related to Airport Planning
deBarrosAlexandre Gomes, Calgary UniCanada; Wasinghe, Sumedha Chandana, Calgary UGignada; The Conference
Proceedings of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 2, No. 1; 15p; In
English;Also announced as 19980010795; No CopyrighgiACASI; A03, Hardcopy; A03, Microfiche

The compatibility of aircraft and airport facilities is of critical importance to the process of plannirtesigth of airports.
This becomes particularly true when manufacturers are carrying studies on the development of new aircraft which might have
aheavy impacbn airport operations. Examples of these new developments are the NgwAlraraft (NLA) for up to 800 pas
sengersand the new generation sfipersonic aircraft for 250 passengers. This paper reviews the main issues regarding compati
bility of airport and aircraft and discusses some implications of the introduction of new aircraft.
Author
Airport Planning; Compatibility; Commecial Aircraft; Passenger Aaraft; Civil Aviation

19980010801Lincoln Coll, Dept. of Resource Managemg@anterbury New Zealand
Air Navigation: The New Zealand Experience
Kissling, Christopher C., Lincoln Coll., Ne®ealand; The Conference Proceedings of the 1997rAnsport Research Group
(ATRG) of the WCTR Society; Sep. 1997; Volume 2, No. 1; 9p; In English; Also announced as 19980010795; No Copyright;
Avail: CASI; A02, Hardcopy; A03, Microfiche

Air navigation systems have historically been seen as a function of governments as part of their jurisdiction of sovereign air
spaceand because of their responsibility as custodians of safety regui@imuosx, 1994). The International Civikfation Oga-
nisation(ICAQO) was set in place as the need for internationally agreed standards and procedures for air transport became more
important given the post WWII growth in air travel markets. For safety reasons, there i haed accepted procedures and
rules for communications between pilots and air traffic controllers. For this, a common language is a necessity until such time
asnon voice communications can displace the spoken commaeded to maintain separation of aircraft. There is also the need
for universal standards for instrumentation and navigation laddls,on the ground and in the aircraft. It would be mosfigient
if different countries all had their own unique communication systems. It would require aircraft manufacturers to install all systems
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in their aircraft to enable planes to travel globally as is now commonplace. Control of sovereign airspace has been a closely
guardedasset by most countries. It is not automatic for all countries to grant the first freedom of the air (right to overfly territory)

to all comers. Security concerns have seeagelareas denied to international commercial aviation mainly for military reasons.
These areas can cause considerable additional costs to airlines who must eschew shortest great circle routes for more indirec
routesto avoid the no-fly zones. As a consequence, most land areas are controlled air space, but tiyerexgrarnaes of ocean

outside territorial jurisdiction that weracontrolled until ICAO accepted responsibility to apportion responsibility to states who
hadthe ability to initiate air trdiic control and flight information services.

Author

Air Navigation;Air Transportation;Airspace;Flight Paths;Air Traffic; Airline Operations

19980010802New South Viles Univ, Dept. of Tansport Engineeringydney Australia
Airport Performance and Communication Strategies for Stakeholder Involvement
Black, J. A., NewSouth Viéles Univ, Australia; The Conference Proceedings of the 1997 vaingport Research GroupTRG)
of the WCTR Society; Sep. 1997pMme 2, No. 1; 20p; lEnglish; Also announced as 19980010795; No CopyrighdjlACASI;
A03, Hardcopy; A03, Microfiche

This paper provides a perspective on pleeformance of airport management in terms of their communication strategies and
waysof involving the community when there are airport expansion programs und@&@ssgarch into communications strategy
andstakeholder involvement is being undertaken for the Australian Federal Airports Corporation Sydney (Kingsford Smith) Air
port. The background problems that lead to this study of Australian and other major international airports are explained and the
current policy context for public participation in Australia is outlined. The main contribution of this paper is to describe bench
marking as a continuous analytical process for understanding the practices of airport management and to present a theoretica
frameworkfor interpreting the resultsf airport case study approaches to communication and public involvement. Preliminary
results are given for the nine busiest Californian airports in terms of passerfger traf
Author
Airports; Airline Operations;PerformanceAirport Planning;Industrial Management

19980010803Korea Fansport Inst.Seoul, Korea, Republic of
A Methodology to Establish the Operational Standards at Airport Passengerérminal
Park, Yonghwa, Korea Transport Inst., Korea, Republic of; The Conference Proceedings of the 1997 Air Transport Research
Group(ATRG) of the WCTR Society; Sep. 199%lvme 2, No. 1; 21p; In English; Also announced as 19980010795; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche

A methodology to establighe operation standards of service performance of airport passenger terminals using a perception-
responsenodel is discussed here. The proposed approach is defined by the graphical representation of passengers eollective atti
tudes towards the range of operational service at an airport passenger terminal. It adopts new concepts to establish servic
standardshrough a special survey to better interpret terminal operations and service level at eachtfacditpressed iterms
of passengers’ perception of various service levels and their responsegspibetiveservice conditions. The methodology may
providepractical service standards of airport terminal and prove to be a practical and convenient technique to airport planners,
designers, consultants, operators, and airport managers.
Author
Airports; Airline Operations;Models;Standads; Air Transportation;Services

19980010804California Univ, Berkeley CA USA
Developing Measues of Airport Productivity and Performance: An Application of Data Envelope Analysis
Gillen, David, California Univ., USA, Lall, Ashish, Nanyang Univ., Singapore; The Conference Proceedings of the 1997 Air
Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 2, No. 1; 21p; In English; Also announced as
19980010795N0o Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche

Sincederegulation the measurement of productjyigrformance and profitability of the air transport industry has attracted
significantattention. Many studies have been undertaken on the financial and economic productivity of air transport systems, but
few have concentrated on the productivity of airports, and how changes in the industry may have affected them. Airports have
beenquite traditional in their approach to assess their performance. Most measure it in strictly accounting terms by toking at
their total cost and revenue levels and at the resulting surpluses or deficits. A broader method of measuring the efficiency and
productivityin both financial and physical terms is therefore needed. In this, gapew approach to assessing the performance
or productivity of airports is developed and estimated. Data envelope analysis is used to construct performance indices on the basis
of the multiple outputs which airports produce andrthatiple inputs which they utilize. In particulave develop measures for
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terminalsand airside operations. The performance measures are then asstond stage to bit recognition in which environ
mental,structural and managerial variables are includée. regression results provide a "net” performance index and also iden

tify which variables the managers have some control over and what the relative importance of each variable is in affecting
performanceThe data set contains a panel of 21 U.S. airports over a five year period.

Author

Airports; EconomicsProductivity; Airline Operations;Cost Analysis

19980010805UCI Brazil, Rio de Janeiro, Brazil
Airport Performance Measuement: Review of Methods and Studies for Measuring Economic Efficiency and &ductiv-
ity from the Policy Maker's Perspective
Lemaitre, Anne, UCI Brazil, Brazil; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG) of the
WCTR Society; Sep. 1997;0lume 2, No. 1; 26p; In English; Also announced as 19980010795; No Copywigiit;CASI; A03,
Hardcopy;A03, Microfiche

Themeasurement and comparison of airport econorfitiesfcy is problematic. These fidulties in comparing airports are
mainly due to differences in activities performed at airports, in service standards, and in the regulation of externalites. For the
measuremerdnd comparison of airport productivity a number of techniques have been used in the literature. These-are the cal
culationof total factor productivity indexes, data envelopment analysis, the calculation of partial productivity indicators and cost
functions. These techniques have been applied to airports by four main groups of researchers; the Institut du Transport Aeder
Paris,the University of Berkeley/ U.BC, Cranfield University and the AustraBarernment. A major conclusion of these studies
is the existence of economies of scale and economies of scaigpfimts. Howeverfor a more comprehensive understanding
of differences in airport efficiency, indicators of productivity should be supplemented with indicators of qualitystoger
satisfaction]evel of service provided, operational performance.
Author
Airports; Productivity; Performance Efficiency;Economic Analysisiirline Operations

19980010998Royal Aeronautical Societiondon, UK
Recording Aircraft Accident Data: Proceedings
RecordingAircraft Accident Data Proceedings; 1997; 103p; In English; Recording Aircraft Accident Data, 20-21 Oct. 1997, Lon
don, UK; Also announced as 19980010999 through 199B0072; ISBN 1-85768-0049; Copyrightyail: Issuing Activity (The
Royal Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK), Hardddjmrofiche

Topicsconsidered include: Flight Recorders-ICAO to JAR OPS; Evolution of ARghbrder Media and Protectioach-
nigues;Combined CVR and FDR; The Deployable Solution-Past, PrasenEuture; Airborne CCTV Applications and ADVR,;
Recovering Data from Non-Volatile Memories; Analysing Accident Data-Are; Development of New Standards and Recom-
mended Practices; Requirement Development-EUROCAE Working Group 50; Fire and Crash Protection; Data Analysis with
AdvancedGraphics; and Managing the Systems.
Derived from text
Aircraft AccidentsFlight Recoders;Fire Prevention;Crashes

19980011003Department of flansport Air Accident Investigation Branghrarnborough, UK
Analysing Accident Data - Are the Systems Meeting the Need?
SheppardPeter F Department of lansport, UK; Recording Aircraft Accident Data Proceedings; 1997/.pp7.5; In English;
Also announced as 19980010998; CopyrighaiR Issuing Activity (The Royal Aeronautical SocigtyHamilton Place, London,
W1V 0BQ, UK), HardcopyMicrofiche

This paper attempts tgo through the stages of extracting, converting, and analysing the information from the accident pro
tectedrecorders, after an accident has occured. It tries to point where the problerhsdravand why some recorders have not
functioned as expected. Losses have occured due the recorder not surviving an accident or by reason of it having failed before
theevent. A few suggestions are made as to what might be needed in the future, such as video recording or a sudden event detecto
Author
Aircraft Accident InvestigatiorData ProcessingError Analysis

19980011004Bureau of Air Safety Investigatip€anberra, Australia

Development of New Standards and Recommended Practices

Mayes,Paul, Bureau of Air Safety Investigation, Australia; Recording Aircraft Accident Data Proceedings; 1997, pp. 9.1-10.7;
In English; Also announced as 19980010998; CopyrighjlAlssuing Activity (The Royal Aeronautical SocigtiyHamilton
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Place, London, W1V 0BQ, UK), HardcapMicrofiche

Thelnternational Civil Aiation Oganisatiors (ICAO) Standards and Recommended Practices for figlording and the
carriageof flight recorders are contained in Annex 6 and AnhigxAnnex 13 specifically deals with accident investigation and
in 1992ICAO held a major divisional meeting in Montreal to discuss numerous issues dealing with accident investigation. The
meetingraised many technical issues relating to flight recording which could not be addressed at the divesitingl The meet
ing therefore agreed to the formation of a panel of experts to deal with the flight recording matters which had been raised and to
conducta full review of the ICAO Standards and Recommended Practibeganel (FLIRECP) of 34 participants from 17 States
andOrganisations met in March 1995 for ten days The pbeghn by reviewing the current ICAO regulations and comparing
themwith the current national regulations. Since the last update of the flight recorder Arthere$iad been several important
technologicabdvances in aircraft design and systems, and in flight recording techrentdgyne panel reviewed the impact of
theseadvances. Specific issues which were considered in detail included video recording and data link communications associated
with CNS/ATM (FANS). The panel developed thirty recommendations for changes to Standards and Recommended Practices
(SARPs)which were submitted to the Air Navigation Commission. IB®O States were invited to comment on the amendments
in 1996 and the modified SARPS will be approved for application in 1998.
Author
Standads; RegulationsProcedues; Flight Recoders; Accident Investigation

19980011005Penny and Giles Aerospace Lt@hristchurch, UK
Fire and Crash Pptection
Barr, David, Penny and Giles Aerospace Ltd., UK; Recording Aircraft Accident Data Proceedings; 1997, pp. 11.1-11.7; In
English;Also announced as 19980010998; CopyrighgilA Issuing Activity (The Royal Aeronautical SocigdyHamilton Place,
London,W1V 0BQ, UK), HardcopyMicrofiche

Theobjective of this paper is to give the reader who is not familiar with the subject a general insight into how vital cockpit
voiceand flight data informatiois protected from the fefcts of aircraft crashes. It discusses the requirements imposed by regula
tionsfor protection of cockpit voice and flight data recorders, the techniques employed to protect the recording medium from the
effectsof fire and crashes, and the methods used to demonstrate complianiteswétulations. The paper describes the-tech
nigues used in general terms grdgcause the details of the methods that companies use to protect their recordensl vhey
designsare often proprietary to the company and regarded as confidential.
Author
Aircraft Accidentsflight Recoders;Fire Prevention;Data Recoders

19980011007British Airways Heathrow AirportMiddlesex, UK
Managing the Systems
Smith, Robert, British Airways, UK; Recording Aircraft Accident Data Proceedings; 1997, pp. 14.1-14.9; In English; Also
announced as 19980010998; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London,
W1V 0BQ, UK), HardcopyMicrofiche

With this paper | hope to provideaders with an insight into some of the problems encountered in managing the flight data
recordersystems installed acroas airline fleet. An outline of the installed system types on the British Airways fleets is given.
This combined with an overview of ongoing regulation changes may help in understanding some of the complexities of managing
flight data and cockpit voice recording system upgrades, and the corresponding changes to the data recovery systems used to trar
scriberecorders. Maintenance techniques for flight data recorder systems cdiichl tifdefine and implement in a cosfesf-
tive mannerAfter a recent accident involving a DC8 garircraft it was found that only three of eleven parameterswanidng.
Thisis not the first time that mandatory parameters liean found inoperative after an accident. It has even been the case that
a new aircraft has been delivered with parameters inoperative. A well thought out maintenance policy is required if the operator
is to minimise aircraft downtime whilst satisfying itself that all parameters are being recorded co@rewtipl of flight recorder
dataafter any reportable incident is an area where an operator nesgsite that adequate procedures exist in order to ensure
thatthings happen rapidly and to known procedures. There are areas in which the design and support of FDR and CVR systems
couldbe improved in the future, and suggestions are made at the end of the paper
Author
Data Recoding; Data Management-light Recoders; Cockpits

19980011519Advisory Group for Aerospace Research and Development, Fluid Dynamics IRami#ll-SurSeine, France
Ice Accretion Simulation La Simulation de I’Accumulation de Glace
Dec. 1997; 184p; In English
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Report No.(s): AGARD-AR-344; ISBN 92-836-1067-9; CopyrighaiVéd; Avail: CASI; A09, Hardcopy; A02, Microfiche

Ice Accretion Simulation is an important issue for flight saféyery year several incidents happen which can be associated
with severe icing problems. Although the bulk of them may be due to human mistakes during flight in icing conditions, some cases
remainwhich are consequences of icing conditions never observed before or of failures not foreseen. Therefore, icing has always
attracted great interest from aircraft manufacturers, authorities responsible for certification, and many researchers. The overall
goalof the work presented in this report is to improve reliabiliyreduce ébrts and costs in civil and military aircraft certifica
tion/qualificationprocedures, and to improve civil and military aircraft flight saf€hjs report coverthe efects of ice accretion
onwings, tail surfaces, engine inlets, and rotary wings. Experimertalydes the capability of icing wind tunnel facilititse
problemsof spray tanker aircraft experiments are considered, the related similarity laws are examined, and the techniques for mea
suringdroplet size and distribution are reviewed. Dlasic factors influencing computational predictions are discussed in detail,
especially factors such as surface roughness and surface heat transfer. In addition to the 2D prediction methodology, the statu
of extensions to 3D is presented. An essential aim of a planned follow-on activity badaléstablish some well-documented
reference cases by suitable in-flight experiments, and to calibrate prediction tools and experimental facilities and techniques for
thosereference cases.
Author
Ice Formation;Simulation;Flight Safety;Reliability; Costs;Civil Aviation; Prediction Analysis 8chniquesAttack Aicraft

19980011540European Qanization for the Safety of Air NavigatipExperimental Centre, Bretigny-sGrge, France
Space System Safety Case. Supporting Informationolume 3
Cottam, M. B, European @anization for the Safety of Air Navigation, France; Jun. 1997; 66p; In English
Report No.(s): PB98-114853; EEC-312-VoI-3; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche
Volumelll of this report forms the third deliverabole of the Impact Study on the introduction of a Space System Safety Case
into the Safety Regulation of radio navigation services. This volume presgerting material addressing background aspects
to the application of the Safety Case methodaldgyhistory its status world-wide, lessons learriesim previous experience,
a collection of relevant references, etc.
NTIS
Radio NavigationSatellite Navigation SystenBjvil Aviation; Safety ManagemenBafety Factors

19980011610Federal Aviation AdministratigiVashington, DC USA
Notices to Airmen: Domestic/International
May 22, 1997; 236p; In English
Report No.(s): PB97-17386; No Copyright; Aail: CASI; A1l, Hardcopy; A03, Microfiche
Contentdgnclude the following: Airport Data; Airport Operating Restrictions; Runway Data: (Hard Surface Only); Runway
EdgeLight Systems; Navigational Facilities; Airpontalfic Control Towers; Flight Service Stations; andeslther.
NTIS
Air Navigation;RunwaysAirports; National Airspace System

19980011686Texas Uniy, Center for Tansportation Researchustin, TX USA
Evaluating the Feasibility of Reliever and Floating Hub Concepts When a Primary Airline Hub Experiences Excessive
Delays Topical Report
Meyer,E., Texas Univ, USA; Rice, C., &xas Univ, USA, Jaillet, B Texas Univ, USA; McNerneyM., Texas Univ, USA; Sep.
1997;136p; In English; Sponsored in part by Southwest Region. Umansportation Cente€ollege Station, TX.
Report No.(s): PB9810D745; No Copyright; ¥ail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

This study intendgo evaluate strategies to reassign and optimize airport and airline schedules when experiencing a disruptive
disturbancet a major hub airport and still maintaimeasonable service. One such option is to temporarily use a nearby airport
to act as a connecting hub, which can help reduce delays caused by a majatdsuioe. This airport would be known as a reliever
or alternate hub. Another option would be oftging of the hub and swapping tger aircraft onto other routings throughout the
systemenabling passengers to connect through alternative hubs. Such a scheme is referred to as a 'floating hub’ concept. A net
work-flow approach is used for the schedule allocation and to quantify the costs of the various operating strategies. Operating
decisionssuch as flight cancellation and aircraft rotation options are optimized using a Generic Algorithm approach. Costs for
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potentialweather delays, additional fuel consumption, infrastructure investment and pasttageosts arthen compared for
all scenarios to evaluate the feasibility of the proposed strategies.

NTIS

National Aviation SystemAirports; Hubs;Airline Operations;Alternatives;Evaluation;Feasibility Analysis

19980011982Ecole Nationale de I'¥iation Civile, Dept. M|, Toulouse, France

Experimentation Results on the ENAC Taffic Simulator, 1994-1996

Bosc, J. F Ecole Nationale de I'"iation Civile, France; Jul. 1997; 70p; In Mixed; In French

Report No.(s): PB981U820; No Copyright; ¥ail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
The Team developed a realistic fiiafsimulator in order to test various algorithaeveloped by theebm, that deal mainly

with AFTM and medium- or short-term conflict resolution. This simulator has beernastdly the influence of various parame

tersontraffic conditions (number of conflicts and clusters), and to evaluate the performance of some automated conflicts resolu

tion methods. The results of these experiments are presented. Sfemendés with mathematical models have been observed,

andsome explanations have been proposed.

NTIS

Air Traffic Contollers (Personnel)Simulators;Collision Aroidance;Experimentation

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based); and air traffic control. For
related information see also 17 Space Communications, Spacecraft Communications, Command and Tracking and 32 Communica-
tions and Radar.

19980010263Tartu Aviation Coll, Tartu, Estonia
Initial Air T raffic Contr ol Training at Tartu Aviation College
Kulbas,Tanel, Editor Tartu Aviation Coll., Estonia; Journal of Airrdnsportation \afld Wide; Nov 1997; \blume 2, No. 1, pp.
47-54;In English; Also announced as 19980010259; No CopyrighilACASI; A02, Hardcopy; A02, Microfiche

A well developed air tréit control training system is vitally important for guaranteeing flight safety andfibeef provi
sion of air traffic control services. This article provides an overview of the development of an initial air traffic control training
programat Tartu Aviation College. Lessons learned from the first two classes of students provide the basis for future improvements
in the training program.
Author
Air Traffic Contol; Education;Flight Safety

19980010827Naval Research LgbNashington, DC USA
Quantic Global Positioning System Tming Receiver Live Static st
Powers, Edward D., Naval Research Lab., USA; Jone, Edward C., Naval Research Lab., USA, Brad, Jimmie, Naval Research
Lab.,USA; Dec. 02, 1997; 31p; In English
Report No.(s): AD-A332332; NRL/MR/8150--97-BZ; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

The GPS Program Gites, Los Angeles Air Force Base, California, has established a Celbepaftise (COE) comprised
of several agencies, each providing unique GPS test capabilititee fourpose of developing a Commercial Receiest Pre
gram (CRTP). The Responsible Test Organization (RTO) for the COE is the 746th Test Group, 46th Guidance Test Squadron,
HollomanAir Force Base, New Mexico. The Naval Research Laboratory (NRL) hasibsigmed as a COE with the responsibil
ity of testing the time output characteristics and accuracy of the commercial receivers. The NRL clock testing facility has time
traceabldo the U.S. Naval Observatory and the procedure used are taken from the CORE INS/GR/EGI TEST PLAN prepared
by RTO.
DTIC
Global Positioning Systenstatic Bsts;Radio Receivers

19980010830Army Test and Evaluation Commaniiberdeen Proving Ground, MD USA

Test Operations Pocedure (TOP) 3-2-046, Land Navigation and Positioning SystembBinal Report
Jul. 31, 1997; 45p; In English

Report No.(s): AD-A332563; DP-3-2-046; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche
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This Test OperatiofProcedure (DP) describes procedures tor conducting technical performance tests of land navigation and
positioningsystems. It is modeled around the Modular Azimuth Positioning System Hybrid (MAPS Hybrid) but is applicable to
all land based navigation systems including those using the Global Position System (GPS). This TOP incorporates procedures
thatrequire automated data collection instrumentation and a reference system that will provide medium to high position/attitude
accuracy.
DTIC
Global Positioning SystenPerformance &sts;Position Erors; Positioning;Attitude (Inclination)

19980010925Federal Aviation Administratigrifechnical CenterAtlantic City, NJ USA
Mode S Beacon System Enroute Configuration Interim Beacon Initiative (IBI) Mode Operational Test and Evaluation
(OT&E) Test Report
Starkman, Joseph J., Federal Aviation Administration, USA; Karitis, Paul, Federal Aviation Administration, USA; Sep. 1997,
82p;In English
Report No.(s): AD-A331655; DOTAA/CT-TN95/61; No Copyright; &ail: CASI; A05, Hardcopy; A01, Microfiche

This document reports the findings of the operational evaluation tests conducted on the Interim Beacon Initiative (IBI) mode,
enrouteconfiguration of the Mod&elect Beacon System (Mode S) . The tests were conducted at the Parker radar facility in Den
ver, Colorado, site of the first enroute Modeystem deliveryThe Mode S system under test was a fully configured, dual-channel
sensothaving all required external interfaces connected to actual National Airspace System (NAS) equipment. A combination
of system optimization, surveillance performance evaluation, and operational suitability testing were performed as part of this
Operationallest and Evaluation (OT&S)feft. Test goals were to ensypeoper operation of the Mode S sensor in IBI mode for
anenroute configuration, while integrated with appropriate NAS equipmente$tewere conducted in accordance with proce
duresfor OT&E stated in RA Order 1810.4B. The format of this test report is in accordance WithFTD-024b.
DTIC
Seach Radar;Radar Beacond=valuation;Performance @sts;Air Traffic Control

19980012000Naval Postgraduate SchpMonterey CA USA
Asynchronous Data Fusion for AUV Navigation Using Extended Kalman Filtering
Thorne, Richard L., Naval Postgraduate School, USA; ¥287; 166p; In English
Report No.(s): AD-A331863; NPS-ME-97-003; No Copyrightaik CASI; A08, Hardcopy; A02, Microfiche
A truly Autonomous Vehicle must be able to determine its global position in the absence of external transmitting devices.
This requires the optimal integration of all available organic vehicle attitude and velocity sensors. This thesis investigates the
extendedKalman filtering method to mge asynchronous heading, heading rate, velaity DGPS information to produce a
single state vector. Different complexities of Kalman filters, with biases and currents, are investigated with data from Florida
Atlantic’s Ocean Explorer 2 surface run. This thesis used a simulated loss of DGPS data to represent thesubhiaigsnce.
All levels of complexity of the Kalman filters are shown to be much more accurate then the basgckimzidg solution com
monly used aboard autonomous underwater vehicles.
DTIC
Multisensor FusionKalman Filters;Underwater ¥hicles

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance and 39
Structural Mechanics. For land transportation vehicles see 85 Urban Technology and Transportation.

19980009628Air Command and Sth€oll., Maxwell AFB, AL USA
Strikestar 2025 Topical Report
CarmichaelBruce W, Air Command and Sta€oll., USA; Devne, Toy E., Air Command and SfaColl., USA; Kaufman, Rob
ertJ., Air Command and Statoll., USA; Pence, Patrick E., Air Command and 8&4ll., USA; Wicox, Richard S., Air Com
mandand StafColl., USA; Aug. 1996; 90p; In English
Report No.(s): AD-A332349; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche
We examined unmanned aerial vehicles WAnowing that similar research had produced naysayers and even some active
hostility. However, we are genuinely concerned for future modernization efforts as budgets and manpower deaaase. W
to an early conclusion that manned vehicles provide a flexibility and level of accountability far beyond that of unmanned vehicles.
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But considering our changing worlthe use of unmanned vehicles for missions beyond reconnaissance is both technically feasible
andcost-attractiveWe envision the UX proposed here to be a force multiplier for the air and space warrior - a new tool in the
warrior’s arsenal.

DTIC

Unmanned Spacecrafilotless Aicraft; Military Technology

19980009825SRI International CorpMenlo Park, CA USA
AdvancedArmor T echnology: Application Potential for Engine Fragment Barriers for Commecial Air craft Final Report
ShockeyD. A., SRI International Corp., USA; Giovanola, J. H., SRI International Corp., USA; Simons,SRWhternational
Corp.,USA; Erich, D. C., SRI International Corp., USA; Klopp, R.,\®RI International Corp., USA; Sep. 1997; 78p; In English;
Original contains color illustrations
Report No.(s): PB98-108418; SRI-PYU-7412; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Onrare occasions, aircraft turbine engines fail catastrophically and send into the aircraft fragments that disrupt control, fuel,
andpropulsion systems and jeopardized the ability of the aircraft to land.gafelyhance the survivabiligf commercial aircraft
in the event of an uncontained turbine engine failure, the Feddetlohn Administration (RA) is sponsoring aiesearctprogram
aimedat protecting components of the aircraft that are critical to continued safe flight and landing. As a membé//ottre F
tractor team, SRI International is attempting to identify technology transfer opportunities for aircraft engine fragment barriers by
surveyingthe recent advances in Department of Defense (DOD) armor structures. This report reviews the current state of military
armortechnology and identifies concepts, materials,daxigns that may be useful in developing engine fragment barriers with
low added weight and cost. Based on the findings, fragment barrier designs are postulated. Their feasibility has begun to be evalu
atedby performing fragment impact calculations and experiments. This work has confirmed high-strength filmdysnas the
advanced material most appropriate for protecting aircraft from engine fragments and has identified three particular polymers
(fibersof aramids, polyethylenes, and polybenzodazole) as héwngrerequisite of low density and high strength. Furthermore,
thesematerials appear to have fcient flame resistance, water absorption resistance, and thermal and acoustic insulatien proper
tiesto serve as building blocks for barriers. The next step is to design practical barriers from these fibers.
NTIS
Commercial Aircraft; Aircraft Engines; Aircraft Safety; Gas Turbine Engines; Technology Transfer; Aramid Fibers;
Polyethylenes

19980010024Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Cost Per Flying Hour Analysis of the C-141
Omlor, Christopher J., Air Force Inst. oé@h., USA; Sep. 1997; 82p; In English
Report No.(s): AD-A329936; AFIT/GTM/LAL/97S-7; No Copyrightyail: CASI; AO5, Hardcopy; AO1, Microfiche

This paper sought to examine if DaD¢urrent transfer pricing methpthces AMC in a price competitive position with the
governmentommercial rates arfgromotes managers to make the best decisions. Attention was paid to the stated customer con
cernsthat current transfer pricing methods incorporate overhead and sunk costs that are not attributable to routineahovement
peacetimeago and could make AM@on price competitive with commercial vendors. The findings are that AMC currently uses
full cost transfer pricing, as required by DoD palitwt includes significant overhead and sunk costs associated with its wartime
responsibilities. The full cost method of transfer pricing is not in congruence with the generally accepted accounting practices
andthe private sector position that, with excess capacity and no outside markesteuluttransfer price at variable cost. The
currentcost per flying hour is inflated by fixed costs, primarily overhead and sunk cost, by 60.47 percent. This means the CPFH
is 2.5 times greater than the cost that AMO in curs for operating a peacetime mission.
DTIC
C-141 Aicraft; CongruencesgCargo; Costs

19980010422NASA Washington Washington, DC USA
X-33 Development History Progress Report No. 4
Butrica, Andrew J., NASA \Ashington, USA; Dec. 15, 1997; 7p; In English
Contract(s)/Grant(s): NASw-97005
Report No.(s): NASA/CR-97-206438; NAS 1.26:206438; No Copyrigh&ilACASI; A02, Hardcopy; A01, Microfiche
The problem of dealing with various types of proprietary documents, whether from the Lockheed Martin, the &k W
McDonnellDouglas,Rockwell, and other corporations extant or extinct, remains unresolved. The computerized archive finding
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aid has over 100 records at present. These records consist of X-33 photographs, press releases, media clippings, and the sm:
numberof X-33 project records collected to date.

Author

Computer Storage DeviceSpmputer Systems &grams;Data Processing

19980010900Naval Postgraduate SchpMonterey CA USA
Development of a Dynamic Model for a UX
Papagedaiou, Evangelos C., Naval Postgraduate School, USA; M&7; 16p; In English
Report No.(s): AD-A331969; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

Momentsof inertia were experimentally determined and the longitudinal and lateral/directional static and dynamic stability
and control derivatives were estimated for a fixed wing Unmanned Air Vehicle (UAV). High fidelity, non-linear equations of
motionwere derived and tailorddr use on the specific aircraft. Computer modeling of these resulting equations w as employed
bothin Matlab/Simulink and in Matrix(sub x)/Systembuild. The resulting computer meaielinearized at a specific flight con
dition, and the dynamics of the aircraft were predicted. Several flight tests were conducted at a nearby airfield and the behavior
of the aircraft was compared to thdtthe computer model. The longitudinal dynamics as depicted by the short period mode were
foundto be almost identical with those predicted by the non-linear computer model. The phugoid mode was also observed and
foundto be in close agreement. In tlageral/directional dynamics, flight test was employed to improve the model and the parame
terswere modified to obtain a better math. Ultimately a reasonably accurate non-linear model was achieved as required for pur
posesf control and navigation system design.
DTIC
Moments of Inertia; Mathematical Models; Static Stability; Dynamic Stability; Flight Tests; Pilotless Aircraft; Directional
Stability

19980010907Washington Uniy Dept.of Mechanical Engineerin§aint Louis, MO USA
Multidisciplinary Rotor craft Analysis and Simulation, 1 Sep. 1994 - 31 Aug. 1997
Peters, David A., \Ashington Uniy USA; Nov 03, 1997; 7p; In English
Contract(s)/Grant(s): DAAHO4-94-G-0351
Report No.(s): AD-A33219; ARO-33853.12-EG-DPS; No Copyrightydil: CASI; A02, Hardcopy; A01, Microfiche

This three-year grant is now completed, although an augmentation grant is still continuing the work along new lines. In this
grant, we developed the analysis and simulation tools necessary to treat rotorcraft design problems when the rotorcraft has
unsteadyor unknown RPM. The tools developed include a Fast Floquet theory that can be applied to raitherafitiple rotors
andunknown RPM, a new spatially based Fourier Series Method, several types of auto pilots and discrete auto pilots, and hybrid
combinationsof methods. The work also developed a mathematical theory afhisinncludes unsteady and unknown RPM in
thedevelopment as well as numerical and experimental test beds on which to test new methods.
DTIC
Rotary Wihg Aircraft; Design AnalysisComputerized SimulatiofRotary Vihgs

1998001094 7Pennsylvania State UniWniversity Park, R USA

Vibration, Stability, and Transient Response of Helicopters with Elastically Tailored Composite Rotor Bladeginal

Report,Jun. 1994 - 31 May 1997

Smith, Edward C., Pennsylvania State UniiSA; Sep. 29, 1997; 5p; In English

Contract(s)/Grant(s): DAAH04-94-C-0206

Report No.(s): AD-A331972; ARO-32145.4-EG-YIP; No Copyrightaik CASI; A01, Hardcopy; A01, Microfiche
Aeroelasticallytailored composite rotor blades@f significant potential for improved stabilityeduced vibrationsimplified

hubdesign, and improved handling qualities of rotorcraft. Development of new analytical tools to predict the complex dynamic

behaviorof these rotor systems is essential to the integration of taibideeleé technology into next generation rotorcraft systems.

Thefocus of the present work has been: (1) Advancements in analysis methods for open section composite beams, subject to warp

ing restraint dects, (2) Advancement in cross-sectional modeling of thick-walled composite blade sections, (3) Development and

applicationof an aeroelastianalysis for investigation of composite elastic tailoring for stall alleviation and vibration reduction.

DTIC

Stability; Transient Respons®ynamic Characteristicsyibration Damping;Rotary Wihgs
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19980010971Army Command and General St@bll., Fort Leavenworth, KS USA
Is There a Role for Modern Day Seaplanes in Open Ocean Sehrand Rescue?
Brown, David R., Army Command and General S&xdll., USA; Jun. 07, 1997; 86p; In English
Report No.(s): AD-A331533; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche
This thesis reviews the use of the amphibious airplane in open ocean search and rescue, and examines the applicability o
aseaplane to future ocean rescue operations. The author examines thehetauhibious aircraft and why they are no longer
in use by the U.S. militaryncluding the Coast Guard. Then a comprehensive review of open ocean search and rescue missions
conducted by the U.S. Coast Guard between 1993 and 1995 is used to analyze and predict whether the use of seaplanes by U.
searchand rescue agencies would save additional lives over the current methods in the open ocean environment.
DTIC
SeaplanesRescue Operationgsmphibious Aicraft

19980011657Naval Postgraduate SchpMonterey CA USA
Analysis of Potential Structural Design modifications for the @il Section of the RAH-66 Comanche Helicopter
Tobin, Mncent M., Naval Postgraduate School, USA; Jun. 1997p:1in English
Report No.(s): AD-A331748; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

The Army RAH-66 Comanche Helicopter made its first flight in January of 1996. Its current structural configuration, how
ever,does not meet the Arng/requirements for radar signature. Structural configurations of the tailcone that meet radar cross-sec
tion requirements tentb lack suficient structural stfihess due to the presence of Kevlar in place of graphite on the outer mold
line. This thesis investigates potential structural design modifications to the Comanche tailcone that would move the design closer
to meeting bothts structural and radar signature requirements. Structural geometry modifications with baseline (current configu
ration) materials increased torsional Btéss by nine percent. Geometry modifications using radar signature-comudinials
reducedorsional stifness by 10 percerithe geometry changes analyzed produce structural performance improvemefits insuf
cientto allow the use of radaompliant materials without further geometry changes.
DTIC
Structural AnalysisHelicopters;Structural DesigniTail Assemblies

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systemns and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power, 28 Propellants and Fuels, and 44
Energy Production and Conversion.

199800094 16lllinois Inst. of Tech, Fluid Dynamics Research Cent€hicago, IL USA
Application of Micro Electro-Mechanical Sensors and Activators in the Investigation of Supersonic Jet Screedfinal
Report,1 Sep. 1995 - 30 Jul. 1997
Nagib,Hassanlllinois Inst. of Tech., USA; Papp, Joe, lllinois Inst. ofdh., USA; Naguib, Ahmed, lllinois Inst. oédh., USA;
Jul. 30, 1997; 14p; In English
Contract(s)/Grant(s): F49620-93-1-0459
Report No.(s): AD-A330601; AFOSR-TR-97; No Copyrightafl: CASI; A03, Hardcopy; AO1, Microfiche

An investigation aimed at examining the usability of MEM&Sed actuators for controlling supersonic jet screech has been
conductedFirst, documentation of the screech phenomenon in the newly constructed high speed jet facility (HSJF) at IIT has been
completed. Results from microphone measurements complemented with earlier shadowgraph and schlieren visualization have
shownthat the screech characteristics in the HSJF conforms with that published in the literature. Second, detailed investigation
of the first generation MEMS actuat@isowed that the actuators could not operate for speeds higher than 70 m/s while-maintain
ing contact with the jet shear laydtis was attributed to the bending moment acting on the actuator due to flow loading on the
overhangindhead portion of the device. Thaservation was confirmed utilizing a special headless actuator design. The outcome
of the tests of the first generation devigesded the development of a second generation of actuators. Those actuators, which are
alsodescribed within this report, are currently being evaluated.
DTIC
Electomechanical DeviceShadowgraph Photographghear LayersSupersonic Jet FlonBending Moments
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19980009645International Tade AdministrationWashington, DC USA
Industry and Trade Summary: Aircraft and Reaction Engines, Other Gas dirbines and Parts
Mar. 1994; 29p; In English
Report No.(s): PB97-2692; USITC/PUB-2746; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

This summary willdiscuss key aspects of the global industry that produced aircraft and reaction (rocket) engines, nonaircraft
gasturbines, and parts of these engines during 1988-92. The repogariszed into three major sections: U.S. and foreign indus
try profiles; U.S. and foreign tafi and nontarffmeasures; and U.S. performance in domestic and foreign markets. In addition,
appendicegprovide information explaining tafiand trade agreements and highlight trade statidttes products covered by this
summaryinclude aircraft and nonaircraft gas turbines, piston engines designed for aircraft, reaction engines, and parts for all these
enginesAn aircraft engine, which may be either piston-type or gas-turbine, is used to create forward movement in aircraft. The
reaction engines covered here include engines other than turbojets design principally for use in rockets. The nonaireraft gas tur
bines covered herein are used for stationary power needs, such as the generation of electricity, industrial cogeneration, anc
mechanicatrive applications.
NTIS
Aircraft EnginesRocket Enginesturbojet EnginesPiston Engines(as Trbines;Mechanical Drives

19980010521Williams International Walled Lake, Ml USA
General Aviation Propulsion (GAP) Program, Turbine Engine System Element2 Dec. 1996 - 30 Sep. 1997
Oct. 06, 1997; 12p; In English
Contract(s)/Grant(s): NCC3-514
Report No.(s): NASA/CR-97-206730; NAS 1.26:206730; No Copyrigh&ilACASI; A03, Hardcopy; AO1, Microfiche
Thegoal of the General\Aation Propulsion (GAP) Programufbine Engine System Elements is to conduct a shared resource
projectto develop an &rdable gas turbine engine for use on 4 to 6 place, light aircraft that will lead to revitalization of the general
aviationindustry in the USA, creating many ngvigh-quality jobs.
Author
Gas Trbine EnginesProduct DevelopmenBropulsion System Performance

19980010882Virginia Polytechnic Inst. and State Uniept. of Mechanical Engineeringlacksbug, VA USA
Experimental and Numerical Studies of Unsteady Heatransfer in a Transonic Turbine Final Report 1 Jul. 1994 - 30 Jun.
1997
Ng, Wing, Virginia Polytechnic Inst. and State UniUSA; Sep. 1997; 182p; In English
Contract(s)/Grant(s): F49620-94-1-0367
Report No.(s): AD-A332574; AFOSR-97-0590TR; No Copyrightaik CASI; A09, Hardcopy; A02, Microfiche

Theeffects of a shock wave passing through a blade passage on surface heat transfer to turbine blades were measured exper
mentally The experiments were performed in a transonic linear cascade which matched engine ReynoldMaambamber
andshock strength. Unsteady heat flux measurements were made with Heat Flux Microsensors on both the pressure and suctior
surfacef a single blade passage. Unsteady static pressure measurememsetssing Kulite pressure transducers on the
bladesurface and end wails of the cascade. The experiments were conducted in a stationary linear cascade of idaded with
transonicair flow using a shock tube to introduce shock waves into the cagcéidee-resolved model based on conduction in
thegas was found to accurately predict heat transfer due to shock heatisgred during experimental tests without flble
modelunderpredicted the experimental results with fldwwever by a factor of three. The heat transfer increase resulting from
shockpassing in heated flow averaged over 200 us (typical blade passing period) was foeiadnaximum of 60% on the pres
sure surface near the leading edge. Based on experimental results at different flow temperatures, it was determined that shoc
heatinghas the primary &fct on heat transfewhile heat transfer increase due to boundary layer disturbance is small.
DTIC
ShockWaves;Turbine BladesiTransonic Flow;Gas Trbines;Shock HeatingBoundary Layer StabilityExperimentationTur-
bulentHeat Tansfer

19980010887Ecole Centrale deyon, Ecully, France
Boundary Layer Measurements on the Pessue and Suction Sides of an Inlet Guide &he Turbine Blade
Bario, F, Ecole Centrale deybn, France; Beral, C., Ecole Centrale gert, France; 1996; 12p; In English
Report No.(s): PB96-175179; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche
Though numerous gas turbines have been used worldwide for over half a,dbettlow on the turbine blades is not yet
completelyunderstood and consequentlyfidifilt to predict. In a first approximation, the heat transfer depends on the boundary
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layerstate. Its calculation is one of the main objectives of a turbine dedRyeeise calculation is needecetthieve high &f

ciency engines. If it is now possible to compute laminar or turbulent boundary layers with good accuracy (except in particular
casessuch as strong separation...), transitfoalways dificult to compute as it is the birth of turbulence. Laser Doppler measure

ments of shear stress, normal and streamwise mean and fluctuating velocities of the pressure and suction side boundary layer
onan inlet guide vane turbine blade have been made for two turbulence levels.

NTIS

Gas Trbines;Turbine BladesLaminar Boundary LayerTurbulent Boundary LayeiShear Sess;Heat Tansfer

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots. For related information see also 05 Aircraft Design, Testing
and Performance.

19980010110Duke Univ, Dept. of Mechanical Engineering and Materials ScieBcgham, NC USA
Control of Nonlinear Behavior: Experiments Final Report 10 Jun. 1993 - 9 Sep. 1996
Virgin, L. N., Duke Uniy, USA; Dowell, E. H., Duke UniyUSA; Aug. 1997; 7p; In English
Contract(s)/Grant(s): F49620-93-1-0382
Report No.(s): AD-A329707; AFOSR-97-0441TR; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

Thefull effects of the problerof control surface freeplay in an aeroelastic system are examined in the context of a three degree
of freedom aeroelastic typical section. A computationafigieht numerical model of the nonlinear system is presented, in which
the control surface freeplay is modeled as a system of piecewise linear state space models. The system response is determine
by time marching of the governing equations using a standard Runge Kutta algorahnjuimction with Henols’ method for
integratinga system of equations to a prescribed surface of phase space section. An experimentaiiofodieisely approxi
matesthe three degree of freedom typical sectiotwo-dimensional, incompressible flow has been created to validate the theoret
ical model. Consideration is also given to modeling realistically the structural damping present in the experimental system. Limit
cycleoscillations are studied numerically and experimentaiye numerical model gatures the full range of nonlinear behavior
presenin the physical system, including decaying oscillations, limit cycles, quasiperiodiaitgeriodicity possible chaos and
divergentflutter.
DTIC
Aeroelasticity;Contol SurfacesPegrees of FeedomDynamic Structural Analysisncompessible FlowMathematical Moe
els; Nonlinear Systemstructural \ibration; Two Dimensional Flow

19980010835University of Southern Californjdos Angeles, CA USA
ASSERT Supplement: Robust Contiol Methods Final Report 1 Sep. 1993 - 31 Aug. 1997
Safonoy Michael G., University of Southern California, USA; Sep. 30, 1997; 7p; In English
Contract(s)/Grant(s): F49620-93-1-0505
Report No.(s): AD-A332156; AFOSR-97-0617TR; No Copyrightais CASI; A02, Hardcopy; A01, Microfiche

Thisis the final report for research supported under AABBRant F49620-93-1-0505 during the perfideptember 1, 1993
throughAugust 31, 1997. This grant supplemented AFOSR Grant F49620-92-J-0014 by providing supp&tddizen gradu
ateresearch assistants. This report summarizes the research achievements that have been madetpissadiéibgal support
duringthe period September 1, 1993 through August 31, 1997. The goal of the research has been to develop theory and engineering
methoddo facilitate the design of aerospace control systems with a robust tolerance to modeling un@ectantitygnonlinear
ity, disturbances and unmodelled dynamical perturbations. During the period of the RABER research feirt was broadly
focusedon developing the theory of extending class of solvable ramnstol problems and on developing a theory to accommo
datethe issues that arise in going from experimental data to robust control designs. Significant progress was aathierezing
the Bilinear Matrix Inequality (BMI) and the Unfalsified Control formulations of rolgsitrol problems. Missile and spacecraft
designstudies demonstrated the potential of these methods.
DTIC
Contmwl Systems Desigmierospace Systems

19980010875Naval Postgraduate SchpMonterey CA USA

Nonlinear Analysis of Coupled Roll/Sway/dw Stability Characteristics of Submersible éhicles
Tsamilis, Sotirios E., Naval Postgraduate School, USA; W897; 84p; In English
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Report No.(s): AD-A331440; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

The problem of coupled roll, swagndyaw stability analysis of submersible vehicles is analyzed, with particular emphasis
on nonlinear studies. Previous results had indicated that a primary loss of stability is through the development of limit cycles. This
lossof stability is due to the coupling of roll into sway and yaw and cannot be predicted by considering the uncoupled dynamics.
In this studyit is shown that the mechanism of loss of stability is through bifurcations to periodic solutions. These are characterized
as either subcritical or supercritical, depending on the sign of a certain nonlindiaiesdefmplications of these results to vehicle
performanceand operations are discussed.
DTIC
Stability; Stability Bsts;SymbolsiUnderwater ¥hicles;Yaw

19980010888Wright Lab, Air Force Materiel Command\right-Patterson AFB, OH USA
Progress and New &chniques in Buffet Alleviation Final Report Oct. 1994 - Sep. 1997
Calarese, Wladimiro, Vight Lab., USA; Tirner, Elijah, Wright Lab., USA; Sep. 1997; 76p; In English
Contract(s)/Grant(s): AF Proj. 2402
Report No.(s): AD-A331987; WL-TM-97-3084; No Copyrightyal: CASI; A05, Hardcopy; A01, Microfiche

Research for twin-tail buffet alleviation is centered on ground tests, wind tunnel tests, and computational fluid dynamics
(CFD) analysis. The objective of the research is to improve present technology to obtain a significant reduction in vibration due
to buffet. One of the techniques for active control offeuis the use of smart structures with piezoelectric actuators. The actuators
are embedded in the vertical tails in the most advantageous locations to reduce the response of the various structural modes c
vibrationdue to buflet excitation. Ground and wind tunnel tests are necessary to ascertain the piezoelectri¢saatiiatwity
atfull loads. It is also necessary to evaluate the increase in weight compared with the increase in damping. The results using two
different types of piezoelectric actuators are encouraging. In-house wind tunnel tests on a 4.7% scale model of an F-15C aircraft
were also conducted to ascertain the effects of tangential blowing and piezoelectric actuators. The tests were performed in the
SARL (Subsonic Aerodynamics Research Laboratory) wind tunaagdntial blowing had somefedt at lower angles of attack.
A numerical investigation was conducted simultaneod$lis report presents an overviefthe bufet research at variousga-
nizationsresults of the in-house wind tunnel test, and a summary of the computatfortal ef
DTIC
Aemndynamic StabilityYMnd Tunnel Ests;TechnologiesGround Ests;Computational Fluid Dynamicafibration; Buffeting;
Drag Reduction

19980011665Naval Surface \ffare CenterDahlgren, YA USA
Terminal Guidance with a Side-Mounted Sensor against a Stationaryafget
GrovesG. W, Naval Surface ffare CentetUSA; Khodary A., Naval Surface \&tfare CentetUSA; Dec. 1997; 31p; In English
ReportNo.(s): AD-A332816; NSWCDD/TN-97/190; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

Terminal guidance under the constraints that (i) the heading error must be greater than a specified angle (in order that the
sensorsee the tget), and (ii) the magnitude of the lateral acceleration is limited, is studied. Only the kinematic features of flight
are considered. It is demonstrated that a planar trajectory is as good as any for the purpose of hitting a stationary target on the
ground.In order to hit, or come close to theget, the final segment of terminal flight must violtie heading-error constraint,
duringwhich time the taget is invisible. If there is an additional condition (iii) that the missile must remain abovegiie(éag.,
for imaging) during terminal descent, the optimum trajectory is a conic spiral. As in the previous case, there is a final segment
of blind flight. The miss distance depends on the constraints and other parameters of the problem, as well as on the sensor measure
menterrors. Monte Carlo simulation was used to estimate the miss distance under various conditions.
DTIC
Terminal GuidanceTrajectories; Trajectory OptimizationMissiles

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels,; shock tubes, and aircraft engine test
stands. For related information see also 14 Ground Support Systems and Facilities (Space).

19980009320Florida Univ, Gainesville, FL USA
Control of the NASA Langley 16-Foot Tansonic Tunnel with the Self-Organizing Featue Map
Motter, Mark A., Florida Univ, USA; 1998; 143p; In English
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Report No.(s): NASA/TM-98-206722; NAS 1.15:206722; No CopyrighgilA CASI; A07, Hardcopy; A02, Microfiche

A predictive, multiple model control strategy is developed based on an ensemble of local linear models of the nonlinear sys
temdynamics for a transonic wind tunnel. The local linear models are estimated directly from the weights ofgaSiziih@r
FeatureMap (SOFM). Local linear modeling of nonlinear autonomous systems with the SOFM is extended to a control framework
wherethe modeled system is nonautonomous, driven by an exogenous input. This extension to a control framework is based on
the consideration of a finite number of subregions indbetrol space. Multiple self ganizing feature maps collectively model
theglobal response of the wind tunnel to a finite set of representative prototype controls. These prototype controls partition the
controlspace anthcorporate experimental knowledge gained from decades of operation. Each SOFM models the combination
of the tunnel with one of the representative controls, over the entire range of operation. The SOFM based linear models are usec
to predict theunnel response to a ¢gar family of control sequences which are clustered on the representative prototypes. The
control sequence which corresponds to the prediction that best satisfies the requirements on the system output is applied as th
externaldriving signal. Each SOFM provides a codebook representation of the tunnel dynamics corresponding to a proetotype con
trol. Differentdynamic regimes are@enized into topological neighborhoods where the adjacent entries in the codebook represent
the minimizationof a similarity metric which is the essence of the segfnizing feature of the map. Thus, the SOFM is addition
ally employed to identify the local dynamical regime, and consequently implements a switching scheme than selects the best avail
able model for the applied control. Experimental results of controlling the wind tunnel, with the proposed method, during
operationafuns where strict research requirements orctimérol of the Mach number were met, are presented. Comparison to
similar runs under the same conditions with the tunnel controlled by either the existing controller or an expert operator indicate
the superiority of the method.
Author
Transonic Vihd Tunnels;Models;TechnologiesSequential Contr

19980009934NERAC, Inc, Tolland, CT USA
Blowdown Wind Tunnels: Latest Citations from the Aerospace Database
Feb. 1996; In English; Page count unavailable.
ReportNo.(s): PB96-862792; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)); US Sales
Only, Microfiche

The bibliography contains citations concerning the design, construction, operation, and performance of blowdown wind tun
nels.The use of compressed gas, mechanical piston, or combustion exhaust to provide continuous or short-duration operation from
transonicto hypersonic approach velocities is discussed. Also covered are invasiveraimyasive aerothermodynamic instru
mentationdata acquisition and reduction techniques, and test repoesrospace components. Comprehensive coverage of wind
tunnelforce balancing systems and supersonic wind tunnels are covered in separate bibliographies.
NTIS
Bibliographies;Wind Tunnels;Design AnalysisPerformance Rediction

19980009938NERAC, Inc, Tolland, CT USA
Hypersonic Wind Tunnels: Latest Citations from the Aerospace Database
Feb. 1996; In English; Page count unavailable.
ReportNo.(s): PB96-862883; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)); US Sales
Only, Microfiche

The bibliography contains citatiormncerning the design, construction, operation, performance, and use of hypersonic wind
tunnels.References cover the design of flow nozzledugdrs, test sections, and ejectors for tunnels driven by compressed air
high-pressurgases, or cryogenic liquids. Methods for flow calibration, boundary layer control, local and freestream turbulence
reduction,and force measurement are discussed. Intrusive and non-intrusive instrumentation, sources of measureanent error
measuremerdorrections are also covered. The citations also include the testing of inlets, nozzles,aidatker components
of hypersonic aerospace vehicles. Comprehensive coverage of supersonic and blowdown wind tunnels, and force balance system
for wind tunnels are covered in separate bibliographies.
NTIS
Bibliographies; Wind Tunnelsdypersonic Whd Tunnels; Design Analysi§onstruction;Operations Reseah; Performance
Prediction

19980010230Naval Surface \&tfare Centerindian Head Diy Indian Head, MD USA

Development of an Electochemical Waste Treatment Facility
Nauflett, Geoge W, Naval Surface \atfare CentetUSA; Farncomb, Robert E., Naval Surfacarféfre CenteftUSA; Second
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Aerospace Environmentak€hnology Conference; Mat997, pp. 429-436; In English; Also announced as 19980010184; No
Copyright; Avail: CASI; A02, Hardcopy; A06, Microfiche

ElectrochemicaDxidation can dér a viable alternative to incineration, landfill, and deep wgdiction for disposal of harm
ful chemicals. The U.S. Navy generates about one million pounds of Otto Fuel Il waste p&bgetatwo thirds of thevaste
is liquid and one third of it is solid waste contaminated with the fuel. Otto Fuel Il is a three component liquid monopropellant used
for torpedo propulsion. The Indian Head Division, Naval Surfaagfdie Center has been tasked to conddetsibility study
utilizing an indirect electrochemical oxidation process for the destruction of Otto Fuel Il waste, and provide technical and engi
neeringsupport for construction of a full scale disposal facility at the Naval Underadard/CenterKeyport, WA. Indirect elee
trochemicaloxidation of oganic materials is facilitated by using metal ions in a mineral acid electrolyte as a regenatalyst
or mediator Silver, cobalt, nickel, cerium, magnesium, and iron have been used as regenerative oxidants. Catalyzed Electrochemi
cal Oxidation (CFO), a low temperature and Ipressure electrochemical oxidation process developed by Battelle Pacifie North
westLaboratories (PNL) is being examined for use in the destruction of Otto FuakteWrhe CEO process uses the regenerative
oxidantcerium (Ce(3+) / Ce(4+)) for the treatment ajamic wasteLaboratory and bench scale studies showed that Otto Fuel
Il is readily destroyed by the CEO process. Pilot scale CEO studies are planned to determine the operational requirements for a
full scale CEO plant ttreat Otto Fuel 1l waste. A summary of this work will be presented in this.pepeprimary focus of the
papercenters around the establishment of requirements for a full scale CEO.facility
Author
Electochemical Oxidationyaste TeatmentjMonopiopellants;Waste DisposalQxidizers;Metals

19980010614NERAC, Inc, Tolland, CT USA
Force Balance Systems for \id Tunnels (Latest Citations flom the Aerospace Database)
Feb. 1996; In English; Page count unavailable
Report No.(s): PB96-862735; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the design, installation, and use of force balance systems to measure forces
onwind tunnels, test models, or related hardware. External and internal balance systems for subsonic, transonic, supersonic, anc
hypersonidacilities that operate continuously or intermittently are discusdakbration, monitoring, and control of force bal
ances, and the acquisition and reduction of force, load, and moment data during testing are covered. Error sneassand
mentcorrections are also included. The citations also examine the use of sting-nsmngers to measure force components,
andthe efects of stings on the force measurements. Blowdown, supersonicypeicgonic wind tunnel facilities are covered in
separatdibliographies.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Wind Tunnels;Force Distribution

19980010902Air Command and Sta€oll., Maxwell AFB, AL USA
Automated Civil Engineer Planning and Execution System (ACEPES)opical Report
Bodner,Bryan J., Air Command and St&foll., USA; BridgewaterAaron C.,Air Command and Sth€oll., USA; Hutchison,
Michael W., Air Command and Staff Coll., USA; Myers, Michael K., Air Command and Staff Coll., USA; Scott, Paul L., Air
Commandand StafColl., USA; Scott, Paul L., Air Command and $t@bll., USA; Apr. 1996; 140p; In English
Report No.(s): AD-A331520; ACSC/DEA/217/96-04; No Copyrightaik CASI; A07, Hardcopy; A02, Microfiche

This research furthers the state of knowledge of automation applications for civil engineering plafrzsisg.Although
Air Force Civil Engineers (CE) have historically used new technologies to improvefteetiveness, CE combat support has
notyet fully benefited from improvements in automation technal@yys study provides facts and recommendations necessary
to field automation tools that will enable CE to accomplish beddown planning, faster accurate)yand as an integrated player
in C41 battle space operations.
DTIC
Planning; Structural EngineeringArmed Foces

19980011609Naval Surface \tfare CenterDahlgren Div, Dahlgren, YA USA

Graphite Heating Element Operating Temperature Measurements in the NSWC Hypervelocity Wind Tunnel %inal
Report

Metzger,Michael A., Naval Surface Wfare CenteftUSA; Sep. 1997; 51p; In English

Report No.(s): AD-A329681; NSWCDD/TR-97/174; No Copyrightai CASI; A04, Hardcopy; A01, Microfiche
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This report documents real-time temperature measurements of a graphite heating element operating in the NavaiSurface W
fare Center, DahlgreDivision (NSWCDD) Hypervelocity Wid Tunnel No. 9 facility. Tunnel 9 uses agargraphite element
to heat nitrogen gas to 3100 F prior to releasing this gas to the test setiwea,it achieves hypersonic speeds to Mach 16.5. The
presentffort focused on obtaining the operating temperature of an uncoated hedatirent with a view to determine if an oxida
tion-resistantsilicon-carbide coated, graphite elemarfitthe same size now used in the fagilityght be used to batch-heat air
in the heating vessel. The reported results appear promising in that the measlrsdrface temperature of the element could
be held to below 4000 F during a standard heating cycle nTdesured temperatures, which were well below the predicted service
limits given in this report for the silicon-carbide coating system, suggest that a silicon-carbide coated element concept warrants
further study
DTIC
Graphite; Heating; Temperatue Measuement;Hypervelocity Wid Tunnels;Real Tme Operation

12
ASTRONAUTICS (GENERAL)

For extraterrestrial exploration see 91 Lunar and Planetary Exploration.

19980009498NationalAcademy of Sciences - National Research Cou@cimmittee on Use of the International Space Station
for Engineering Research andchnology Washington, DC USA
Engineering Reseach and Technology Development on the Space StatioRinal Report
May 1996; 89p; In English
Contract(s)/Grant(s): NASw-4938
ReportNo.(s): NASA/CR-96-206743; NAS 1.26:206743; PB96-189337; Copyrigtivétl; Asail: CASI; A05, Hardcopy; A01,
Microfiche

This report identifies and assesses the kinds of engineering research and technology development applicable to national,
NASA, and commercial needs that can appropriately be performed epabe station. It also identifies the types of instrumenta
tion that should be included in the space statiesign to support engineering research. The report contains a preliminary assess
mentof the potential benefit® U.S. competitiveness of engineering research that might be conducted on a space station, reviews
NASA'’s current approach to jointly funded or cooperative experiments, and suggests modifications that might facilitate university
andindustry participation in engineering research and technology development activities on the space station.
NTIS
Product DevelopmenReseach and Developmen8pacecraft Desigrinternational Space StatiofEngineering

19980010889Air War Coll, Maxwell AFB, AL USA
SPACENET: On-Orbit Support in 2025
Bradley,Bill, Air War Coll., USA, Block, Carl, Air Vdr Coll.,USA; Chavez, Rich, Air \&r Coll., USA; Simonsen, Phil, Air &
Coll., USA; Zadalis, Tm, Air War Coll., USA; Aug. 1996; 79p; In English
Report No.(s): AD-A331992; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

In 2025, on-orbit support will be vital to employing space assets as an instrument of nationaFpawareas of on-orbit
supportneed to be developed over the next three decades to ensure that the US maintains space dominance. These four key are
together form the Spacenet 2025 system. This paper examines these four areas in the context of supporting space assets. Fir
support to the war fighters will be the priority of the military space program. The theater commander requires reliable, timely
supportfrom space to utilize all war fighting assets. This space support includes communications, navigation,nissilber
launchwarning, and data transfélthough intelligence is not addressed in this report, on-orbit support providiegestioroc
essing, storage, and transmission capability to fully support the intelligence architecture. Second, the satellite command, control,
andcommunication (C3) system must be responsive enough to position satellites in the correct orbits ttheuppater com
mander. This requires: C3 systems to control satellites over the horizon from the ground control station; automatic, redundant
switching to ensure that a particular satellite receives the correct commands; and flexible, secure, and mobile ground stations.
Satelliteautonomy ighe ultimate goal, howevewhen required, ground control is minimized. Third, satellite design is critical.
Improveddesign lowers cost, increases flexibilijpd enhances survivabilitgey design considerations include satellite size,
longevity,power and propulsion requirements, radiation hardened electronics, satellite aymmabsstellite disposdfinally,
space assets must be survivable in a hostile space environment and immediately replaceable if destroyed. Satellite security
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employsboth passive and active defenses to counter manmade and environmental threats such as space debris, antisatellite sy:
tems(ASAT), or meteorites.

DTIC

Satellite CommunicatiorGommand and Cortdl; Military Technology

13
ASTRODYNAMICS

Includes powered and free-flight trajectories; and orbital and launching dynamics.

19980010871Phillips Lab, Kirtland AFB, NM USA
Orbit Analysis Software Index, \Wblume 2 Final Report Jun. 1995 - Dec. 1996
Boelitz, Carole A., Phillips Lab., USA; Beck, Eric, Whillips Lab., USA; Jul. 08, 1997; 278p; In English
Contract(s)/Grant(s): AF Proj. 8809
Report No.(s): AD-A331416; PL-TR-95k39-Rev-1-V6l-2; No Copyright; Aail: CASI; A13, Hardcopy; A03, Microfiche

Onegoal of the Astrodynamics Division is to provide information on basic, standardized orbit analysis tools for Phillips Labo
ratoryand AF space systenighe purpose of this orbit analysis survey is to list and measure the capabilities of existing-commer
cial-off-the-shelf(COTS) and government furnished orbit analysis software packages. Consequently, military and civilian
personnetan determine the best software package or complementary set of software packages to fulfill their needs while reducing
acquisitioncosts and the need for in-house software support.
DTIC
Aerospace System8pplications Pograms (ComputersBtandadization; Surveys

15
LAUNCH VEHICLES AND SPACE VEHICLES

Includes boosters; operating problems of launch/space vehicle systems, and reusable vehicles. For related information see also 20
Spacecraft Propulsion and Power.

19980009520Army Research LapAberdeen Proving Ground, MD USA
Plasma Characterization for Electrothermal-Chemical (ETC) Gun Applications Final Report Jun. 1993 - Jun. 1994
White, Kevin J., Army Research LallJSA; Katulka, Gary L., Army Research Lab., USA; Khong, Thuan, Army Research Lab.,
USA; Nekula, Kevin, Army Research Lab., USA; Sep. 1997; 50p; In English
Report No.(s): AD-A330007; ARL-TR-1491; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Successfulpplication of the ElectroThermal Chemical (ETC) propulsion congipiequire an understanding of the prepa
gationand interaction of plasmas in propellant beds. This information is necessary to exploit the ignition and combustion control
thatis possible with plasmasoivard this end, an experimental program was designed to gain an understanding of the functioning
of the plasma and the interaction of the plasma with the propellingesteard family a series of 30-mm gun tests, incorporating
theexperience gained in the first two parts of the program, was conducted. This report describes the results of thfisst two
of this program. Here results are described of tests on different igniter centercore configurations to be used for distributing the
electrical plasma within the combustion chambkgh speed photographic measuremerggse made of open air firings (with
variouscentercore designs) and in a 30 mm gun simulBrapagation velocities along with the time sequence of events for the
functioningin the centercore tubes were recorddigh axial pressure gradients were observed, necessitating mechanically robust
centercoresRadiation levels substantially in excess of conventional igniters were also noted. These observations were exploited
in the design of a plasma distribution centercore for 30 mm gun tests.
DTIC
Plasmas (Physicsizhemical Populsion;Fire Contol

19980009791Air Univ., School of Advanced Airpower Studjédaxwell AFB, AL USA
Concepts of Operations for a Reusable Launchahicle
Rampino, Michael A., Air Uniy USA; Sep. 1997; 59p; In English
Report No.(s): AD-A330029; No CopyrightyAil: CASI; A04, Hardcopy; A01, Microfiche
The USA is embarked on a journey toward maturity as a spacefaring nation. One key step along the way is development of
a reusable launch vehicle (RLV). The most recent National Spaocsportation Policy (Augudi994) assigned improvement
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andevolutionof current expendable launch vehicles to the Department of Defense while National Aeronautical Space Administra
tion (NASA) is responsible for working with industry on demonstrating RLV technology. The purpose of this study is to help
ensure the US militanespecially the USAHRs prepared to take advantage oMRIshould the NASA-led &frt to develop an

RLV demonstrator prove successful. Th e focus of this study is an explanation of how the US military couldsubg Béscrib

ing and analyzing two concepts of operations. Four major conclusions resulted from the analysis VErsgveLmilitary poten

tial. They can perform a variety of missions including responsive spacelift, reconnaissance, and strike. However, the economic
feasibility of using RLVs for earth-to-earth transportation is questionable. Second, design choices for an operational RLV will
haveeffects on risk, cost, capabiljtgnd operations fi€iency. Trade-ofs will have to be made between NASA, commercial, and
military requirements if all three parties are to use the same fleetsf. Rhird, increased investment in propulsion technology
developmenis warranted to ensure success. Fourth, the top priorithe RV program, even from the militaiy’perspective,

should remain cheap and responsive access to space. The research led to three recommendations. First, the US military shou
becomea more active participant the RLV program to ensure its requirements are defined and incorporated. Second, America
shouldnot pursue development of operationaMRlbefore the technology is ready

DTIC

Reusable Launcheficles;Space flansportation;Management Planning

16
SPACE TRANSPORTATION

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue techniques. for related information
see also 03 Air Transportation and Safety and 18 Spacecraft Design, Testing and Performance. For space suits see 54 Man/System
Technology and Life Support

19980009787NASA Johnson Space Centelouston, TX USA
STS-87 Day 02 Highlights
Nov. 29, 1997; In English; deotape: 1 min. 1L sec. playing time, in colpwith sound
ReportNo.(s): NASA/TM-97-13441; BRF-1412B; NONP-NASA-\VI997125962; No Copyright,vail: CASI; A02, Video-
tape-VHS;A22, ideotape-Beta

Onthis second day of the STS-87 missithe flight crew Cmdr Kevin R. Kregel, Pilot Steven Windsey Mission Special
istsWinston E. ScottKalpana Chawla, andakao Doi, and Payload Specialist Leonid K. Kadenyuk are seen conducting experi
mentsinvolving the efect of weightlessness on materials and fluids. They also work with an experiment to studyat#ctive
ozonelayers.
CASI
Spacelransportation Systengpace fansportation System FlightSpaceaws;Space Shuttle PayloadSpace ShuttleSpace
ShuttleMissions;Space Shuttle Orbiter$yeightlessness

19980009788NASA Johnson Space Centelouston, TX USA
STS-87 Day 03 Highlights
Nov. 21, 1997; In English; ideotape: 12 min. 22 sec. playing time, in coWith sound
ReportNo.(s): NASA/TM-97-13442; BRF-1412C; NONP-NASA-VT997125963; No Copyright;\ail: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

Onthis third day of the STS-87 missidhg flight creww Cmdr Kevin R. Kregel, Pilot Steven Windsey Mission Specialists
WinstonE. Scott, Kalpana Chawla, andkBo Doi, and Payload Specialist LeoKidKadenyuk deploy the Spartan satellite with
the shuttles robot arm.
CASI
Spacelransportation Systengpace flansportation System FlightQrbital Servicing;Payload Assist ModuldemoteManipu
lator SystemSpace Shuttle Main Engin8pace Shuttle Orbiter§pace Shuttle Missions

19980009789NASA Johnson Space Centelouston, TX USA

STS-87 Day 05 Highlights

Nov. 23, 1997; In English; ideotape: 12 min. 35 sec. playing time, in colith sound

ReportNo.(s): NASA/TM-97-13444; BRF-1412E; NONP-NASA-\T997125965; No Copyright;vail: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

31



Onthis fifth day of the STS-87 mission, the flight cr&dmdr Kevin R. Kregel, Pilot Steven Windsey Mission Specialists
Winston E. Scott, Kalpana Chawla, and Takao Doi, and Payload Specialist Leonid K. Kadenyuk continue experimental work
aboardColumbia. Leonid Kadenyuk focuses on studies of plant growth in weightlessness.

CASI
Spacelransportation Systengpace fansportation System Flight§pace Shuttle Main Engin8pace Shuttle MissionSpace
ShuttleOrbiters; Space Shuttle Payloads

19980009790NASA Johnson Space Centelouston, TX USA
STS-87 Day 08 Highlights
Nov. 26, 1997; In English; Mdeotape: 14 min. 12 sec. playing time, in colith sound
ReportNo.(s): NASA/TM-97-13447; BRF-1412H; NONP-NASA-\VI997125968; No Copyright;vail: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

On this eigth day of the STS-87 mission, the fligrtw Cmdr Kevin R. Kregel, Pilot Steven Windsey Mission Specialists
WinstonE. Scott, Kalpana Chawla, andkao Doi, and Payload Specialist Leonid K. Kadenyuk take time out from their duties
to be interviewed by CNN. As they reach the one week mark in their 16-day flight, the STS-87 créve $bdftis of their ébrts
towardsthe variety of science experiments flying on this mission.
CASI
Spacelransportation Systen8pace fansportation System Flight®ayload Delivery (STSPayload Integration PlanSpace
Shuttles;Space Shuttle PayloadSpace Shuttle Orbiter§pace Shuttle Missions

19980009826NASA Johnson Space Centelouston, TX USA
STS-87 Day 04 Highlights
Nov. 22, 1997; In English; Meotape: 15 min.1lsec. playing time, in colpwith sound
ReportNo.(s): NASA/TM-97-13443; BRF-1412D; NONP-NASA-\V¥1997125964; No Copyright;vail: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

Onthis forth day of the STS-87 mission, the flight cr&mdr Kevin R. Kregel, Pilot Steven Windsey Mission Specialists
WinstonE. Scott, Kalpana Chawla, andkao Doi, and Payload Specialigtonid K. Kadenyuk check out the spacesuits for the
EVA planned for later during the mission. Mission Control developed plans that may allow Scott and Doi to recapture the Spartan
satelliteby hand during that B\
CASI
ExtravehicularActivity; Space fansportation Systeng8pace fansportation System Flight§pace Shuttle Main Engin8pace
ShuttleMissions;Space Shuttle Orbiters

19980009827NASA Johnson Space Centelouston, TX USA
STS-87 Day 15 Highlights
Dec. 03, 1997; In English;itfeotape: 14 min. 3 sec. playing time, in cpleith sound
ReportNo.(s): NASA/TM-97-13439; BRF-1412P; NONP-NASA-V¥I997125960; No Copyright;\ail: CASI; A02, Mideo-
tape-VHS;A22, Videotape-Beta

Onthis fifteenth day of the STS-87 mission, the flight cr&mdr Kevin R. Kregel, Pilot Steven Windsey Mission Special
istsWinston E. Scott, Kalpana Chawla, arak&o Doi, and Payload Specialist Leonid K. Kadenyuk spend a good part of their
day checking out the important space craft systems that are needed to support reentry
CASI
Space fansportation Systen8pace fansportation System Flight§paceoews;Space Shuttles

19980009830NASA Johnson Space Centklouston, TX USA
STS-86 Mission Highlights Resoures ape
Nov. 21, 1997; In English; ieotape: 1 hr56 sec. playing time, in colawith sound
ReportNo.(s): NASA/TM-97-206104; JSC-1686; NONP-NASA-1997093224; N&opyright; Avail: CASI; A02, Mdeotape-
VHS; A22, \ideotape-Beta

Theflight crew of the STS-86 mission, Cmdames DWetherbee, JrPilot Michael J. Bloomfield, Mission Specialists Scott
E. Parazynski, Jean-Loup Chretien, Vladmir @GoVW, Wendy B. Lawrence and Mike Foale present an overview of their mission,
whoseprimaryobjective is the rendezvous and space docking with the Russian Space Statibdddifilm footage includes:
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prelaunchand launch activities; shuttle launch; in-orbit rendezvous; docking between Mir and the orbiter; general crew activities;
transferof supplies; undocking maneuvers and a Mir fly-around; and the reentry and landing of the orbiter

CASI

Space fansportation Systen8pacecraft DockingSpacecraft Launchingspacecews;Supplying;Mir Space Station

19980009908NASA Johnson Space Centelouston, TX USA
STS-87 Day 01 Highlights
Nov. 18, 1997; In English; ideotape: 15 min. 25 sec. playing time, in colith sound
ReportNo.(s): NASA/TM-97-13440; BRF-1412A; NONP-NASA-\f1997125961; No Copyright;\&il: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

Onthis first day of the STS-87 mission, the flight cy&mdr Kevin R. Kregel, Pilot Steven Mindsey Mission Specialists
Winston E. Scott, Kalpana Chawla, and Takao Doi, and Payload Specialist Leonid K. Kadenyuk can be seen preforming pre-
launchactivities such as eating the traditional breakfast, crew suit-up, and the ride out to the launch pad. Also, included are various
panoramicviews ofthe shuttle on the pad. The crew is seen being readied in the white room’ for their mission. After the closing
of the hatch andrm retraction, launch activities are shown including countdown, engine ignition, launch, and the separation of
the Solid Rocket Boosters.
CASI
SpaceShuttleBoosters;Space fansportation Systengpace flansportation System Flight§paceaews;Countdown;Payload
Delivery (STS)Payload Retrieval (STSBpace Shuttle Main Engin8pace Shuttle Orbiter§pace Shuttle Payloads

19980009909NASA Johnson Space Centklouston, TX USA
STS-87 Day 14 Highlights
Dec. 02, 1997; In English;iffeotape: 15 min. 50 sec. playing time, in cobith sound
ReportNo.(s): NASA/TM-97-13438; BRF-1412N; NONP-NASA-VT997125959; No Copyright;\&il: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

Onthis fourteenth dapf the STS-87 mission, the flight cre@mdr Kevin R. Kregel, Pilot Steven Windsey Mission Spe
cialistsWinston E. Scott, Kalpana Chawla, arak@o Doi, and Payload Specialisonid K. Kadenyuk focus on completion of
hands-on sample processing in the microgravity glovebox facility. They also prepare the spacesuits and tools that will be used
for the EVA by Scott and Doi. The crew take time out from their schedule to discuss the mission with reporters from the U.S.,
Japarand the Ukraine during the traditional in-flight news conference.
CASI
Extravehicular Activity; Microgravity; Space Transportation System; Space Transportation System Flights; Spacecrews;
Ukraine

19980009910NASA Johnson Space Centelouston, TX USA
STS-87 Day 12 Highlights
Nov. 30, 1997; In English; deotape: 13 min. 47 sec. playing time, in colith sound
ReportNo.(s): NASA/TM-97-13436; BRF-1412L; NONP-NASA-\F1997125957; No Copyright;vail: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

Onthis twelth day of the STS-87 mission, the flight cr&mdr Kevin R. Kregel, Pilot Steven Windsey Mission Special
istsWinston E. Scott, Kalpana Chawla, areik@o Doi, and Payload Specialist Leonid K. Kadenyuk continue to look at how plant
growthand composite materials ardegted by microgravityThe astronauts use the globebox facility to process samples for the
ParticleEngulfment and Pushing by a Solid/Liquid Interface experiment.
CASI
Space fMansportation Systen8pace fansportation System Flight§paceoews; \Vegetation Gowth

19980009911INASA Johnson Space Centelouston, TX USA
STS-87 Day 1 Highlights
Nov. 29, 1997; In English; ideotape: 9 min. 31 sec. playing time, in cpleith sound
ReportNo.(s): NASA/TM-97-13435; BRF-1412K; NONP-NASA-\VI997125956; No Copyright;\vail: CASI; A02, ideo-
tape-VHS;A22, ideotape-Beta

Onthis eleventh first day of the STS-87 mission, the flight cf@wdr Kevin R. Kregel, Pilot SteveW. Lindsey Mission
SpecialistdVinstonE. Scott, Kalpana Chawla, andkbo Doi, and Payload Specialist Leonid K. Kadenyuk continue to look at
how plant growth and composite materials afec®d by microgravityThe astronauts will use tiiddeck Globebox Facility

33



to process samples for the Particle EngulfmentRunshing by a Solid/Liquid Interface experiment. PEP is studying the formation
of composite materials, attempting to accurately map the rogseity-induced convection and sedimentation in the process
by removing the gravity from the equation.

CASI

Microgravity; Space fansportation Systen8pace flansportation System Flight§pacecews;\Vegetation Gowth

19980009912NASA Johnson Space Centklouston, TX USA
STS-87 Day 10 Highlights
Nov. 28, 1997; In English; deotape: 15 min. 5 sec. playing time, in cpieith sound
Report No.(s): NASA/TM-97-13434; BRF-1412J; NONP-NASA-V¥I997125955; No Copyright;\wil: CASI; A02, Video-
tape-VHS; A22, \Wleotape-Beta

Onthis tenth day of the STS-87 mission, the fligrdw Cmdr Kevin R. Kregel, Pilot Steven Windsey Mission Specialists
Winston E. Scott, Kalpana Chawla, and Takao Doi, and Payload Specialist Leonid K. Kadenyuk receive a call from Ukrainian
President.eonid Kuchma and answer questions from media in.Kibe conversations focus #@denyuks first flight into space
andthe work ongoing to support the mission objectives.
CASI
Space fansportation Systen8pace fansportation System Flight§pacecews;Space Shuttle Main Engin8pace Shuttles

17
SPACE COMMUNICATIONS, SPACECRAFT COMMUNICATIONS, COMMAND AND TRACKING

Includes telemetry, space communications networks, astronavigation and guidance,; and radio blackout. For related information see
also 04 Aircraft Communications and Navigation and 32 Communications and Radar.

19980009904Army Research LapWeapons and Materials Research Directorabeerdeen Proving Ground, MD USA
Thermal Analysis of a Subminiature Telemetry Sensor Mounted in a Kinetic Energy Pojectile Base Final Report
Hollis, M. S. L., Army Research Lab., USA; Guid&s,J., Army Research Lab., USA; ConyéyJ., Army Research Lab., USA,;
Aug. 1997; 39p; In English
Report No.(s): AD-A330053; TR-1425; No Copyrightzall: CASI; A03, Hardcopy; A01, Microfiche

A computational thermal analysis is presented for a hardened subminiature telemetry sensor system (HSTSS) mounted in
thetracer well of a lage caliber fin stabilized kinetic engrprojectile. The HSTSS discussed here is designed to provide a record
of roll history The in-bore and in-flight projectile surface heat transfer conditions are adapted from two previous studies-in numeri
calinterior ballistic and computational aerodynamics. The combined heat transfer model is used in the present study to provide
boundary conditions for computations of surface and in-depth transient thermal response of the HSTSS components. A two-di
mensionabxisymmetric multiple material numerical approach is used to model the HSTSS and projectile base over the complete
in-boreandin-flight event. A one-dimensional numerical approach with a surface melt condition is used to model the protective
plastic radome on the HSTSS while in bore. A one-dimensional analytical approach for high speed melting is presented and
compared to the numerical model. The analysis allows a pre-test evaluation to be made of the thermal integrity of the HSTSS
designfor a lage caliber launch and flight environment.
DTIC
Thermal AnalysisMathematical ModelsProjectiles; Transmitters;Telemetry

19980010445Range Commanders Coundielemetry GroupWhite Sands Missile Range, NM USA
Test Methods for Telemetry Systems and SubsystemsplMime 2, Test Methods for Telemetry RF Subsystems
Jun. 1997; 317p; In English
Report No.(s): AD-A331419; RCC18-97-\0l-2; No Copyright; Aail: CASI; A14, Hardcopy; A03, Microfiche
The Telemetry Group of the RCC has prepatteid document to provide common methods for testing radio frequency (RF)
equipment. The use of common methods should minimize problem s vgaizations exchange test results. Other volumes
of this document address test methfudgecorder/reproducer systems and magnetic tape, data multiplex equipment and vehicle
telemetrysystems. Thedlemetry Standards and thel@metry Applications Handbook are companion documents.
DTIC
Data Piocessing Equipmeniultiplexing; Radio FequenciesTelemetry
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18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE

Includes satellites; space platforms; space stations, spacecraft systems and components such as thermal and environmental con-
trols; and attitude controls. For life support systems see 54 Man/System Technology and Life Support. For related information see also
05 Aircraft Design, Testing and Performance, 39 Structural Mechanics, and 16 Space Transportation.

19980009822National Blecommunications and Information Administrati@oulder CO USA
Link Analysis for the LRPT Digital W eather Satellite System
Dalke,R. A., National Elecommunications and Information Administration, USA; Achatz, R. J., Natieletdmmunications
and InformationAdministration, USA; HollowayC. L., National €lecommunications and Information Administration, USA,;
Hufford, G. A., National €lecommunications and Information Administration, USA; QuilkcyA., National €lecommunica-
tionsand Information Administration, USA; Sep. 1997; 55p; In English
Report No.(s): PB97-209415; NTIA-97-341; No Copyrightaik CASI; A04, Hardcopy; A01, Microfiche

TheNational Oceanic and Atmospheric Administration, the European Space Agaddje European Qanization for the
Exploitation of Meteorological Satellites are designing a weather satellite system that will broadcast digital weather images at
VHF. As a part of that &rt, the Institute for @ ecommunication Sciences has analyzed the VHF digital communications link.
Theresults of the link analysis are described in the report. This analysis is based on published literature and models that describe
propagatioreffects such as ionospheric scintillation and man-made noise, and are applicable to VHF digital communications. The
analysisincludes the estimation of the required link gias for coded binary and quaternary phase-shift modulation methods.
NTIS
CommunicatiorNetworks;Digital SystemsEuropean Space AgencielecommunicationPulse Communicatioriyleteorologi-
cal Satellites;Data Links

19980010014Naval Research LakSystems Engineering StafVashington, DC USA
Analysis of SLR Targets for JASON Final Report
Gilbreath, G. C., Naval Research Lab., USA; Rolsma, Peter B., Naval Research Lab., USA; Sep. 30, 1997; 53p; In English
Report No.(s): AD-A330181; NRL/MR/8120--97-7971; No Copyrighta® CASI; A04, Hardcopy; A01, Microfiche

This report provides preliminary results pertaining to the applicability to the JASON program of a retroreflector array
designedbuilt, and space qualified by the Naval Research Laboratory for Low Earth Orbiting spacecraft. In this report, we will
describehe assumptions we used for link analysis as they pertain to Passes 44 and 85 over Capraia Istanitle/figures
and discussions pertinent to a single retroreflector’s performance and the array’s performance over the site. We also include a
descriptionand photo of the array itself, as well as the test and levels used to space qualify the array
DTIC
Design AnalysisArrays; Low Altitude;Defense Rsgram; Spacecraft Defense

1998001011 7Air Force Inst. of €h, Wright-Patterson AFB, OH USA
Reorientations of Flexible Spacecraft Using Momentum Exchange Devices
Ford, Kevin A., Air Force Inst. ofdich., USA; Sep. 1997; 148p; In English
Report No.(s): AD-A329676; AFIT/DS/ENG/97-07; No Copyrightial. CASI; A07, Hardcopy; A02, Microfiche

We study rest-to-rest reorientations of flexible spacecraft using momentum exchange devices. A new and concise form of
theequations of motion for a rigid body containing a cluster of gimbaled momentum wghdel®loped using the EulBlewton
approachSpecial restrictions of the gimbaled momentum wheel equations yield equatinntaf for the momentum wheel
clusterand the control moment gyroscope clusfemathematical modeif a free spacecraft with EulBernoulli appendages
is developed. Using the assumed modes method, a complete set of equations is developed which describes the dynamics of a spaci
craft with flexible appendages and gimbaled momentum wheels. Special attention is paid to singularity problems in control
momentgyro clusters. A control law based on the singular value decomposition is developed which avoids torque cutput com
mands in the nearly singular direction. The stationary platform maneureaneuver along the set of equilibrium solutions of
azero angular velocity spacecratft, is extended to the control moment gyro. diistsebf equilibria for a control moment gyro
clusteris a unique surface in gimbal angle space. A control law which reorients the spacecraft while remaining close to this surface
is developed using ayapunov method.
DTIC
Control Moment GyoscopesContol Theory;DecompositionEquations of MotionFlexible Spacecraft
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19980010429NERAC, Inc, Tolland, CT USA
Space Infrared Telescope Facility Satellite. (Latest Citations fim the NTIS Bibliographic Database)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-861216; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the development and mission of the Space Infrared Telescope Facility
(SIRTF) satellite.Topics include design, performance, and evaluation of data received from space. The astronomical and astro
physicalaspects of SIRF are discussed. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Space Infraed Elescope Facility

19980010568NERAC, Inc, Tolland, CT USA
Advanced Satellite for Cosmology and Astrophysics (ASCA). (Latest Citationsdm the INSPEC Database)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-858949; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning the ASCA flights and evaluation of data farfusee space probesopics
include mission planning, scheduling, and performance. X-ray studies and findings of ASCA are discussed. (Contains 50-250
citationsand includes a subject term index and title list.)
NTIS
Bibliographies;Astronomical Satellites

19980011650Naval Postgraduate SchoMonterey CA USA
Active Vibration Contr ol of Flexible Structures Using the Modular Contol Patch (MCP)
Schmidt, Steven.PNaval Postgraduate School, USA; MBE®97; 120p; In English
Report No.(s): AD-A331713; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

Active vibration control has been increasingly used as a solution for spacecraft struchatgs\te the degree of vibration
suppressiomequired for precision pointing accuracy that is not easily achieved with passive damping. This thesis examines the
effectiveness and suitability of the Modular Control Patch (MCP) to achieve active vibration control on flexible structures. The
MCP was developed by TRW for the USA Air Force and uses a digital signal processor to implement control algorithms. The
objective of the MCP program was to design a miniaturized multi-channel digital controller suitable for space-based vibration
control. Three diferent controlaws: Positive Position Feedback (PPF), Strain Rate Feedback (SRF), and Integral control were
realizedusing the MCPThese control laws were used independently and in combination in order to discover théeotost ef
dampingfor the first two modal frequencies on a cantilevered aluminum beamPPF filters in parallel provided the modeef
tive multi-mode damping. Further experiments tested the robustness of the PPF control law implemented byl ttoeed€iRg
the compensator damping greatly improved PPF robustness and expanded its capabilitieatvencsintroller
DTIC
Active Contol; Vibration Damping;Spacecraft Structes; Flexible Bodies

19980011984NERAC, Inc, Tolland, CT USA
Small Satellites. (Latest citations fom the NTIS Bibliographic Database)
Nov. 1997; In English; page count unavailable.
Report No.(s): PB98-851074; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning the degiggmufacture, and assessment of small satellites for multi-user and
multi-dataservices. Cost and weight reduction, microminiaturization, céesttafe propulsion systems, microelectronics, micro
rockets,and microthrusts are discussed. References also review satellite launching, attitude control, high pedonmpaness,
powersupplies, laser applications, scientific satellites, and spaceborne experiments.
NTIS
Communication Satellite§cientific SatellitesDesign AnalysisManufacturing;Cost Effectivenes$\eight Reduction
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20
SPACECRAFT PROPULSION AND POWER

Includes main propulsion systems and components, e.g., rocket engines, and spacecraft auxiliary power sources. For related infor-
mation see also 07 Aircraft Propulsion and Power, 28 Propellants and Fuels, 44 Energy Production and Conversion, and 15 Launch
Vehicles and Space Vehicles.

19980010112Hampton Uniy Dept. of PhysicsVA USA
Development of Advanced Thermal and Electric Ropulsion (TEP) System Final Report 30 Sep. 1993 - 29 Sep. 1994
Tabibi, Bagher M., Hampton UniMUSA; Nov 25, 1994; 50p; In English
Contract(s)/Grant(s): F49620-93-1-081AF Proj. 2308
Report No.(s): AD-A329705; AFOSR-97-0443TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

On September 30, 1993, the Department of Physics at Hampton University was awarded a research instrumentation grant
by the AFOSR for the development of an advanced Thermal and ERaipalsion (TEP) system. Under this grant, a TEP test
facility capable of providing 60-kW optical power for thermal propulsiod 30-kW electric power for the magnetoplasmady
namic(MPD) thruster has been constructed and installed. The TEP is literally of tleminallectric propulsion systems in a-tan
demorder to take advantage of both systems. The TEP employs a high temperature thermal chamber for generation of an ionized
propullantand a hollow cathode of the MPD as an expansion nozzle. Both feature alleviate the requirement of highggdtage
ing and concentration of the current density on the solid cathode tip that commonly appear in the conventional MPD thrusters.
DTIC
Electric Populsion;Solar Thermal Ropulsion

19980010185Aerospace CorpEnvironmental Program&l Segundo, CA USA
Eliminating the Use of Ozone Depleting Substances in Solid Rocket Motor Manufacturing
Sheaffer, Gail, Aerospace Corp., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp. 3-11; In
English;Also announced as 19980010184; No CopyrighgiACASI; A02, Hardcopy; A06, Microfiche

Ozonedepleting substances (ODSs) are used throughout the world in the manufacture of solid rocket motors. The primary
ODSsused are TCA (1,1,1-trichloroethane) and CAG-(chlorofluorocarbon413). These substances are used because of their
excellent cleaning properties, low toxicity, chemical stability, and non-flammability. The solid rocket motor industry has cre-
atively and aggressively tested, verified, and implemented a number of ODS elimination steps to reduce over Jp6uniigon
of annual use. A handbook was prepared as a collabordiwveadffour USA lage solid rocket motor manufacturers to detail
successtories to date. The Handbook serves as a resource to further reduce dependence on ODSs in solid rocket metor manufac
turing internationally and in other industries with similar procesSase studies and details of ODS elimination, technical chal
lengespreventing ODS elimination, artéscriptions of the corporate implementation steps that manufacturers used to accomplish
the ODS elimination are discussed.
Author
Solid Popellant Rocket Enginedanufacturing;0zone DepletionChlorofluoocarbons;Cleaning;Environment Effects

19980010188Army Missile CommandRedstone Arsenal, AL USA
The Green Missile Pogram
Hagler, Diane B., Army Missile Command, USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp.
31-34;In English; Also announced as 19980010184
Contract(s)/Grant(s): PP1058/7; No Copyrightaik CASI; A01, Hardcopy; A06, Microfiche

The Green Missile Program is aifService/DOE/ER pollution prevention researchfeft to eliminate major sources of tox
ic/hazardousnaterials used in solid rocket propulsion systems. Based on regulatory impact, an interagency team prioritized envi
ronmentakesearch needs for solid propulsion systems. Three high priority research tasks were submitted and approved for FY
97 funding under the Strategic Environmental Research and Development Program (SERDP). These tasks are: (1) elimination
of lead in minimum smoke propellants; (2) elimination of HCI as a combustion product; and (3) minimization of solvents used
in enegetic oxidizer processing.
Author
Solid Propellant Rocket Engine&nvironment Effectslissiles;Hydrochloric Acid;Lead (Metal);Solid Popellants;Solvents;
RocketOxidizers;Propulsion;Pollution Contol
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19980010211Thiokol Corp, Brigham City UT USA
Solid Rocket Exhaust Cloud Modeling and ¥rification Measurements
Bennett, R. R., Thiokol Corp., USA; Whimpey, J. R., Thiokol Corp., USA; Hayes, R. W., El Dorado Engineering, Inc., USA,
Frandsen, R., El Dorado Engineering, Inc., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp.
229-238;In English; Also announced as 19980010184; No Copyrighgil ACASI; A02, Hardcopy; A06, Microfiche

A considerable effort has been expended in the development and verification of computer models to determine the fate of
exhaustlouds produced hyhe combustion of solitbcket propellants. One of the species of greatest interest has been HCI, since
it is considered a hazardous air pollutant by th&. HRree computemodels, REEDM, INPUFFand PCAD, have been used to
predictthe location and concentration of exhaust clouds of various roukets. Thiokol Corp. has recently commissioned El
DoradoEngineering to compile and summatrize their history of field measurements on solidmotdestatic tests and propellant
openburns. Part of this &frt was directed towards PCAD model validation. The data showed the PCAD model to predict plume
rise height, the location of maximum exhaust cloud ground concentratidrthe value of the maximum concentration quite well
at least within a factor of two in most tests. In addition, SECOR International, Inc. has conducted side by side comparisons of
INPUFFand REEDM, and finds REEDM to generally predict higher concentratiomehaiist species, apparently due to a lower
calculatedplume rise. Recent experimental measurement#ani Taunches have also shown an under prediction of plume rise
heightby REEDM. Some of the concerns with REEDM program as evaluated by El Dorado Engineering are noted, including
incorrectsource terms. Since launch decisions are made based on REEDM output, it is important that it be as accurate as possible
Author
Computerized Simulation; Environment Effects; Combustion Products; Exhaust Gases; Hydrochloric Acid; Rocket Exhaust;
Solid Propellant CombustionExhaust CloudsiRocket Launchingengine Ests;Atmospheric Models

19980010215NASA Marshall Space Flight Centétuntsville, AL USA
Methyl Chlor oform Elimination fr om the Production of Space Shuttle Sold Rocket Motors
Golde,Rick P, Thiokol Corp., USABurt, Rick, NASA Marshall Space Flight CentefSA; Key Leigh, NASA Marshall Space
Flight Center, USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp. 263-275; In English; Also
announceds 19980010184; Copyrightaived (NASA); Avail: CASI; A03, Hardcopy; A06, Microfiche

Thiokol Space Operations manufactures the Reusable Solid Rocket Motors used té\laerichs fleet of Space Shuttles.
In 1989, Thiokol used more than 1.4 Mlb of methyl chloroform to produce rocket motors. The ban placed by the Environmental
Protection Agency on the sale of methyl chloroform &atnificant efect on future Reusable Solid Rocket Motor production.
As a result, changes in the materials and procdssemme necessay multiphased plan was established by Thiokol in partner
shipwith NASA's Marshall SpacElight Center to eliminate the use of methyl chloroform in the Reusable Solid Rocket Motor
productionprocess. Because of the extensive scope of tloig,ehe plan was phased togat the elimination of the majority of
methylchloroform use (90 percent) by January 1, 1996, the 3 Environmental Protection Agadlige. Referred to as Phase
I, this efort includes the elimination of two Ige vapor degreasers, grease diluent processes, and propellant tooling handcleaning
usingmethyl chloroform. Meanwhile, a request was made for an essential use exemption to allow the continued use ofthe remain
ing 10 percent of methyl chloroform after the 1996 deadline, while total elimination was pursued for this final, critical phase (Phase
II). Thispaper provides an update to three previous presentations prepared for the 1993, 1994, and 1995 CFC/Halon Alternative
Conferencesandwill outline the overall Ozone Depleting Compounds Elimination Program from the initial phases through the
final testing and implementation phases, including facility and equipment development. Pracdssaterials to be discussed
includelow-pressure agueous wash systems, high-pressure water blast systems- environmental shipping containers, aqueous an
semi-aqueousleaning solutions, and bond integrity and inspeatidieria. Progress toward completion of facility implementa
tion and lessons learned during the scope of the program, as well as the current development efforts and basic requirements c
future methyl chloroform handcleaning elimination, will also be outlined.
Author
Aqueous Solutions; Chloroform; Methyl Compounds; Environment Effects; Reusable Rocket Engines; Cleaners; Environment
Protection;Chemical Cleaning

19980010594Air Force Ofice of Scientific Research, Bolling AEBVashington, DC USA

ARO and AFOSR Contractors Meeting in Chemical Populsion, 1 Jun. 1996 - 31 May 1997

Mann,David M., Air Force Ofice of Scientific Research, Bolling AFB, USAishkoff, Julian M., Air Force Cffice of Scientific
ResearchBolling AFB, USA; Aug. 19, 1997; 194p; In English

Report No.(s): AD-A330003; AFOSR-TR-97-0514; No Copyrightaifi CASI; A09, Hardcopy; A03, Microfiche
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Abstractsare giverfor research in chemical propulsion supported by the Air ForfieeQff Scientific Research and the Army
Researcloffice.
DTIC
Abstracts;Chemical Populsion;Contractors;Reseath Piojects;Diesel Engines(as Trbines

199800119950perational &chnologies CorpDayton, OH USA
Launch Area Toxic Risk Analysis Piogram (LATRA) Toxicology Review Final Report Jul. - Dec. 1996
Prince,Joseph K., OperationakThnologies Corp., USA; Stern@eresa R., Operationaé&hnologies Corp., USA;e¥mulen,
Erik K., Operational &hnologies Corp., USA; Dec. 1996; 185p; In English
Contract(s)/Grant(s): F41624-94-D-9003; F41624-94-D-9005; AF Proj. 7757
Report No.(s): AD-A332950; AL/OE-TR-1996-0154; No Copyrighta CASI; A09, Hardcopy; A02, Microfiche

Thetoxic cloud corridors generated during normal and catastrophic rocket launch scandiios possible human health
effectsare a source of concern to the US Air Force. Therefore, a literature search of three species of rocket emissions was per
formedto identify health décts information useful to HQ Space Command for manatiegisk from these toxic clouds. The
literatureretrieved on the three compounds of interest, hydropkmide (HCI), nitrogen oxides (NOx) and nitric acid (HNO3),
was evaluated to identify the toxic responses associated with inhalation from such exposuresarfiiorabn data generated
in acute toxicity studies were assessed, indicating the respiratory track wageheftaxposure to these compounds. Based upon
theavailable toxicity information, acceptable levels of exposure were proposed. The toxicological information data bases under
review and proposed recommendations were presented for consideration to the National Research Council National Academy
of Science, Committee oroXicology.
DTIC
Toxicity; Rocket ExhausRisk

23
CHEMISTRY AND MATERIALS (GENERAL)

19980009905Pittsbugh Univ, Pittsbugh, A USA
Cross-Disciplinary Materials Reseacth Program Final Report 1 Feb. 1995 - 30 Api1997
Pettit, £ S., Pittsbugh Univ., USA; Yates, J. T Ji, Pittsbugh Univ, USA; Jul. 31, 1997; 210p; In English
Contract(s)/Grant(s): F49620-95-1-0167
Report No.(s): AD-A329600; AFOSR-TR-97-0335; No Copyrightais CASI; A10, Hardcopy; A03, Microfiche

This Final Report describes the research progress in the Cross-Discipliatatjals Program at the University of Pittsipr
duringthe period February 1, 1995 through April 30, 1997. Research has been Undertaken in three technical areas;-High Perfor
mance Materials, Optoelectronics, and Catalysis. The projects in High Performance Materials include studoesdatidine
of superalloys, coatings, and other intermetallics, the thermoprocessing of near gaie-Wear of diamond films anehoni
toring diamond growth with UV Raman Spectroscofine modeling of blending and the modeling of adhesion of polymers, and
the attempt to remove sulfur from liquid metals. Optoelectronics project®acernedvith multi-quantum well devices, pely
merizedcrystalline colloidal arrays to be developed for laser eye protection, synthasis-tiiear metallo-aranic compounds,
determinatiorof carrierconcentration in n-type H and 6HSIC, and an electron beam method for growing epitaxial SiC. Fhe Catal
ysisprojects are involved with a new automotive catalyst for decomposition of NOx, studies of the dechlorination of chloroflu
orocarbonsthe synthesis of new transition metaimpounds for catalysts, and the results of using hydroxyapatite and fluorohy
droxyapatitefor decomposition of nerve gas.
DTIC
Adhesion; Automobiles; Carrier Density (Solid State); Catalysis; Colloids; Diamond Films; Electro-Optics; Electron Beams;
HeatResistant Alloysintermetallics

19980010184NASA Marshall Space Flight Centétuntsville, AL USA

Second Aebspace Envionmental Technology Confeence

Whitaker,A. F, Editor NASA Marshall Space Flight CentétSA; Clark-Ingram, M., EditoiNASA MarshallSpace Flight Cen

ter, USA; Mar. 1997; 732p; In English; 2nd; Aerospace Environmental Technology, 6-8 Aug. 1996, Huntsville, AL, USA,;
Sponsored by NASA Marshall Space Flight Center, USA; Also announced as 19980010185 through 19980010258; Meeting
Sponsoredn part by American Society of Metals, International

Report No.(s): NASA-CP-3349; M-827; NAS 1.55:3349; No CopyrighgilACASI; A99, Hardcopy; A06, Microfiche
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The mandated elimination of CFC’S, Halons, T@Ad other ozone depleting chemicals and specific hazardous materials
hasrequired changes and new developments in aerospace materials and processes. The aerospace industry has been involved f
severalyears in providing product substitutions, redesigning entire production processes, and developiaterials that mini
mize or eliminate damage to the environment. These activities emphasize replacement cleaning solvents and their application,
verification,compliant coatings including corrosipnotection system and removal techniques, chemical propulsemtsen
the environment, and the initiation of modifications to relevant processing and manufacturing specifications and standards.
Author
Aircraft Construction Materials; Environment Effects; Ozone Depletion; Conferences; Spacecraft Construction Materials;
Replacing;Product Development

19980010742NASA Langley Research Centétampton, YA USA
National Educators’ Workshop: Update 1996
GardnerJames E., NASA Langley Research CentiSA; Freeman, Ginger L., NASA Langley Research Celt8A; Jacobs,
James, Norfolk State Univ., USA; Parkin, Don M., Los Alamos National Lab., USA; National Educators’ Workshop: Update
1996;Jul. 1997; 565p; In English; Standard Experiments in Engineering Matecialsce anddchnology27-30 Oct. 1996, Los
Alamos,NM, USA; Sponsored by NASA #ghington, USA; Also announced as 19980010743 through 19980010782
Contract(s)/Grant(s): FOP 243-50-01-01
Report No.(s): NASA-CP-3354; L-17639; NAS 1.55:3354; No Copyrigh&ilACASI; A24, Hardcopy; A04, Microfiche

This document contains a collection of experiments presented and demonstrated at the National Educators’ Workshop:
Update96, held at Los Alamos National Laboratdrgs Alamos, New Mexico on October 27-30, 1996. The experiments related
to the nature and properties of engineering materials and provided information to assist in teaching about materials in the education
community.
Author
ConferencesEducation;Materials ScienceMaterials Eests

19980010743Los Alamos National LabCenter for Materials SciencM USA
Los Alamos: The Challenging Wrld of Nuclear Materials Science
Parkin, Don, Los Alamos National Lab., USA; Standard Experiments in Engineering Materials Science and Technology; Jul.
1997,pp. 1-26; In English; Also announced as 19980010742; No Copyrighil; £ASI; A03, Hardcopy; A04, Microfiche

Los Alamos National Laboratory is operated for iepartment of Engy by the University of California. At Los Alamos
the central mission of reducing the nucl@anger supports a set of core technical competencies that contributes to civilian and
industrialneeds. In turn, the intellectual challenges of civilian and industrial problems strengthen the core competencies for the
defensamissions in an area of declining resources. This paper discusses research done on the thermal, mecipduysiabland
propertieof nuclear materials.
CASI
Nuclear ChemistryMechanical Poperties;Thermodynamic Fperties;Physical Poperties;Laboratories

19980010757California State Uniy Mechanical Engineerind.os Angeles, CA USA
From Rugs to Demonstrations in Engineering Materials Class
Fabris,Neda S., California State UnjWJSA, Standard Experiments in Engineering Materials Scienceeatthdlogy; Jul1997,
pp.227-237; In English; Also announced as 19980010742; No Copyrigail; £ASI; A03, Hardcopy; A04, Microfiche

All engineering students encouniarat least of onef their classes, concepts of stress, deformation and strain. This subject
is a main topidn mechanics of materials class, and it is a basis of mechanical and civil engineering design. The mechanical proper
ties of engineering materials is one of the most important topics in materials of engineering class and in many curricula, the labora
tory testing of engineering materials is performed. Still the obvious conndetaeen these two concepts i.e. stress in the part
and strength of the part is hard to distinguish. Students learn to compute stress in the material using mathematical equations tha
oftendo not give them feeling for actual deformation of the part. Howéweiconcept of the normal and shear sttassbe easily
visualizedusing simple pieces of cloth, tape Styrofoam cup, pencil, mahtead and paper clip, coins or other weights. Some
otherconcepts in material science can also be easily demonstrated and remembered using pieces of cloth, glaed scigders
time and patience.
Author
Deformation;StudentsStress-Strain RelationshipShear Stss;Education
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19980010773General Atomics CpEducation Foundatigisan Diego, CA USA
Explorations in Materials Science
Gulden, Terry D., General Atomics Co., USA; Standard Experiments in Engineering Materials Science and Technology; Jul.
1997,pp. 407-415; IrEnglish; Also announced as 19980010742; No CopyrighajlACASI; A02, Hardcopy; A04, Microfiche

The materials scienceaching unit is based on a study of three basic types of materials; polymers represented by polyester
metals represented by tin, and ceramics represented by an anchor cement. The materials were chosen based on their ready ava
ability, low cost, non-toxic nature, and ease of use by the teachers and students. The studentsefsthmatef the materials,
perform characterization tests of physical, chemical, mechanical, and transport properties, collect and analyze data, and repor
theresults. Some of the more unique experiments developed for the teaching module will be described, including; fabrication of
testbars, heat conduction, creep of tin, viscoelastic relaxation of polymers, and electrical circuit analoglieesisirayvn with
agraphite pencil.
Author
Materials Science; Viscoelasticity; Conductive Heat Transfer; Creep Properties; Education; Cements; Ceramics; Polyesters;
Graphite

199800108780hio State Uniy Dept. of PhysigsColumbus, OH USA
Synthesis of Oligomeric Anilines
Zhang,W. J., Pennsylvania UniMUSA; Feng, J., Pennsylvania UniWSA; MacDiarmid, A. G., Pennsylvania UniWSA; Eps
tein, A. J., Ohio State UniyUSA; Sep. 20, 1997; 4p; In English
Contract(s)/Grant(s): NO0014-92-J-1369; NO0014-95-1-0302; MIEA-1993-01-0149
Report No.(s): AD-A330188; TR-P302; No Copyrightiall: CASI; A01, Hardcopy; A01, Microfiche
Parentaniline oligomers such as tetramer and '16-rhave been synthesized by a general method. This method can be used
to synthesize other oligomers by selecting appropriate ratios of reactants and appropriate oxidants. The oligomers were character
ized by UV/Vis, IR, NMR, mass spectroscopy, GPC and elemental analysis. The conductivities of HCI doped oligomers were
lower than that of polyaniline.
DTIC
Aniline; Infrared Spectrscopy;Mass Spectriscopy;Nuclear Magnetic Resonand®jigomers;Synthesis (ChemistryBpectro-
scopicAnalysis;Electrical Resistivity
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COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials. For ceramic materials see 27
Nonmetallic Materials.

199800092760regon Graduate Inst. of Science aedhinology Materials Microana;ysis Lah9ortland, OR USA
An Image Analysis Technique for Evaluating Internal Damage in Graphite/Polyimide Fabric Composites
SearleskK., Oregon Graduate Inst. of Science ardfihology USA; McCarthy J., Oregon Graduate Inst. of Science aachhol-
ogy, USA; Kumosa, M., Denver UnivUSA; Mar 1997; 31p; In English
Contract(s)/Grant(s): F49620-96-1-0314; NSF CMS-96-96160
Report No.(s): AD-A329913; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The purpose of this paper is to suggest a possible technique for evaluating internal damage in fabric composite material. The
technique presented in this work is based on capturing and performing a qualitative analysis of scanning electron microscope
(SEM) images of damage from planar specimen slices and#assembling the slices in three dimensional space. This method
hasbeen applied to evaluate damage in graphite/PMR-15 fabric losipescu specimens testedTihrskedimensional damage
maps have been presented and the extent of damage through the thickness of a graphite/PMR-15 losipescu specimen has be:
determinedThe same approach could be used for the evaluation of internal damage in other composite systems.
DTIC
Graphite-Polyimide Compositebnage AnalysisPamage
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19980009278Virginia Polytechnic Inst. and State UniMaterials Response Grouplacksbug, VA USA
Durability and Damage Tolerance of High Temperature Polymeric CompositesFinal Report
Case Scott W, Virginia Polytechnic Inst. and State UniWSA, ReifsniderKenneth L., Vfginia Polytechnic Inst. and State Univ
USA; 1996; 229p; In English; Diskette: 3 3.5 inch DSHD diskettes
Contract(s)/Grant(s): NAG1-1608
Report No.(s): NASA/CR-97-205947; NAS 1.26:205947; NONP-NASA-DK-1997082330; No Copyright; Avail: CASI; Al1,
Hardcopy;A03, Microfiche; A04, Diskette

Moderndurability and damage tolerance predictions for composite material systems rely on accurate estimates of the local
stress and material states for each of the constituents, as well as the manner in which the constituents interact. In this work, ar
numberof approaches to estimating the stress states and interactions are developed. First, an elasticity grdagated for
the problem of a penny-shaped crack in an N-phase composite material system opened by a prescribed normal pressure. The stres
statearound such a crack is then used to estimate the stress concentrations due to adjacent fiber fractures imeden@isite
The resulting stress concentrations are then used to estimate the tensile strength of the composite. The predicted results ar
comparedvith experimental values. In addition, a cumulative damage model for fatigue is presented. Moditicatiemsodel
aremade to include thefefcts of variable amplitude loading. These modifications are based upon the use of remaining strength
as a damage metrand the definition of an equivalent generalized time. The model is initially validated using results from the
literature. Also, experimental data from APC-2 laminates and IM7/K3B laminates are used in the model. The use of such data
for notched laminates requires the use of &céfie hole size, which is calculated based upon strain distribution measurements.
Measuredemaining strengths after fatigue loading are compared with the predidted for specimens fatigued at room-tem
peratureand 350 F (177 C).
Author
Durability; Damage;Tolerances (MechanicsHigh Temperatue; Polymer Matrix Composite€;omposite Materials

19980009524lllinois Univ., Dept. of Civil EngineeringChicago, IL USA
Fracture Characteristics of Fiber CompositesFinal Report Jun. 1993 - Nov1996
Botsis, John, lllinois Uniy USA; Jan. 1997; 81p; In English
Report No.(s): AD-A329787; AFOSR-TR-97-0455; No Copyrightails CASI; A05, Hardcopy; A01, Microfiche

Investigationf the efects of fiber spacing on theechanical properties and strength of a model composite system with well
alignedand uniformly spaced fibers are reported. Monolayer and multilayer fiber architectures were investigated. For the mono
layerfiber architecture specimens, strength sigma depended on the fiber spacing, lambda, according to sigma = K/square root of
lambdawhere K is a constant related to the matrix properties. The linear portion of the stress-strain curves.
DTIC
Composite Materials-iber Compositeskractures (Materials);Matrix Materials

19980009533Wayne State UniyDept. of Mechanical Engineering Sciend@stroit, Ml USA
DURIP95/Ultra High Precision Diagnostic High Emperature Laboratory Final Report 15 Aug. 1995 - 31 Jan. 1997
Newaz, Golam M., \Ayne State UniyUSA; Jul. 18, 1997; 86p; In English
Contract(s)/Grant(s): F49620-95-1-0483
ReportNo.(s): AD-A329871; AFOSR-TR-97-0347; No Copyrightjail: Issuing Activity (Defensedchnical Information Cen
ter (DTIC)), Microfiche

The DURIP grant was used to develop an efficient high temperature laboratory with high precision instruments to make
deformationand load measurements in high temperature materials incladismced composites. The laboratory has been suc
cessfullydeveloped in Mechanical Engineering Departmentan¥y State University under the direction of Professor Golam
Newaz- who was the PI of the program. Basedtus capability developed, the laboratory can be considered a national resource
as extensive capabilities have been integrated with existing facilities in Advanced Composites Research Laboratory at Wayne
StateUniversity High temperature testing capabilities incledaluation of mechanical and thermomechanical capabilities up
to 2200 F with an induction heating system that is interfaced with modern MTS 810 servohydraulic equipment. Polymeric,
ceramic and metal matrix composites including superalloys with thermal barrier coatings can be tested for material properties,
fatigueand fracture performance.
DTIC
Ceramics;Composite MaterialsComposite Structes;Fatigue (Materials);Metal Matrix CompositesRefractory Materials;
Thermal Contol Coatings
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19980009779NERAC, Inc, Tolland, CT USA
Filament Winding Methods and Equipment (Latest Citations from the US Patent Bibliographic File with Exemplary
Claims)
Apr. 1996; In English; Page count unavailable
Report No.(s): PB96-868674; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents concerning materials, methods, and equipment used in filament wind
ing processes. Components of winding machines are discussed, and polymer and fiber reinforced filament wound eoenposites
describedApplications include use in pressure vessels, pipes and tubes, transformers, and sports equipment. (Contains 50-250
citations and includes a subject term index and title list.)
NTIS
Bibliographies;Filament Whding

19980009890Boeing Defense and Space GrplMaterials Processes and Physieshinology Div, Seattle, W USA
Composite Failure Analysis Handbook Final Report
Walker, Gregory M., Boeing Defense and Space Group, USA; Aug. 1997; 264p; In English
Contract(s)/Grant(s): F33615-86-C-5071; AF Proj. 2418
Report No.(s): AD-A330037; DOT/FAA/AR-96/21; WL,XC-TR-93-4004; No Copyright; Avail: CASI; A12, Hardcopy; A03,
Microfiche

This report contains fractographic data from failed composite test specimens as well as ease histories of failed composite
structure Fractographic data from statically loadedt specimens are presented for carbon/epoxy (AS4/3501-6), carbon/pseudo
thermoplastic (AS4/KIll), carbon/polyimide (AS4/PMR-15), carbon/thermoplastic (AS4/PEEK), carbon/bismaleimide
(AS4/MR-54-4), and carbon and glass low-temperature curing epoxy, (HTA 5131-12K/Rutapox L-20/SL and EC
9-756/K43/Rutapox.-20/SL) materials. Fractographic data are presented for translaminar and interlaminar carliamiresie
fatiguespecimens, as wedls for several failure modes in composite skin nomex honeycomb core specimens. Three failure inves
tigations,including two composite honeycomb structures and one carbon/epoxy laminate structure, are also documented.
DTIC
Composite Structes; Failure AnalysisHandbooksFailure Modes

19980009891Brown Univ, Div. of EngineeringProvidence, Rl USA
The Micr omechanics of Deformation and Failue in Metal-Matrix Composites Final Report 14 May 1994 14 May 1997
NeedlemanAlan, Brown Univ, USA; May 1997; 6p; In English
Contract(s)/Grant(s): F49620-94-1-0300
Report No.(s): AD-A330031; AFOSR-TR-97-05INo Copyright; Aail: CASI; A02, Hardcopy; A01, Microfiche

Metalsreinforced with ceramic fibers or particulates are promising materialséin new generations of aerospace struc
tures, propulsion devices and energy conversion systems. Furthermore, the controllability of many of these variables opens up
the possibility of engineering materials for specHigplications, if the éécts of alterations in microstructure can be predicted.
However,metal-matrix composites often have low ductility and low fracture toughness. An improved understanding of the basic
deformationand failure mechanisms is neede@dvercome these problems. to this end, research was carried out in three areas:
(1) continuum modeling of deformation and fracture in metal-matrix composites, including the interaction betweandatare
nismsusing phenomenological constitutive relations to characterize each of the main failure modes in metal-matrix composites,
reinforcementracking, interfacial debonding and matrix void nucleation, growth and coalescence; (2) numerical studies of the
propagation of fast cracks along and across interfaces, iftiaular focus on understanding crack propagation from a brittle
phasento a ductile phase; and (3) discrete dislocation modeling of matrix plastic deformation in metal-matrix composites with
micronsize reinforcements.
DTIC
Metal Matrix Compositedylicromechanicskailure ModesContinuum ModelingCrack Popagation;Deformation

19980009982NERAC, Inc, Tolland, CT USA

Design and Poperties of Joints in Composites: Latest Citations fsim Engineeed Materials Abstracts

Feb. 1996; In English; Page count unavailable.

Report No.(s): PB96-863535; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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The bibliography containsitations concerning the design of joints for composite materials and their resulting mechanical
propertiesReferences cover bending, buckling, compression, creep, deformation, eldatigifg, fracture, impact, and shear
propertiesAdhesive, bolted, flanged, lap, riveted, scarf, and welded joints are discussed. Ceramic, metal, and plastic composites
arecovered.

NTIS
Composite MaterialsBibliographies;Design AnalysisCeramics;Joints (Junctions)

19980010042Stanford Uniy, Dept. of Aeronautics and Astronauti&anford, CA USA
On-Line Impact Identification of Composite Structures Using Built-In PiezoelectricsFinal Report 15 Jan. 1994 - 14 Jan.
1997
Chang,Fu-Kuo, Stanford Univ., USA;racy, Michael J., Stanford UnivUSA; Jun. 18, 1997; 108p; In English
Contract(s)/Grant(s): F49620-94-|14
Report No.(s): AD-A329708; AFOSR-97-0368TR; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche

A method is introduced to identify an unknown impact on a composite plate. The identification includes the impact location
andforce time historyA distributed piezoelectric sensor array measures the plate response to the impact. An optimization tech
niguesolves the identification problem. The technique identifies the impact by comparing the calculated model response to the
measured response. The identification method was implemented in the computer code IDIMPACT. to verify the identification
systemmany impacts were distributed on a 36-inch by 30-tmhposite plate with a distributed surface-mounted piezoelectric
sensorsThe code proved to be a reliable and accurate identification systeravaiage error in the reported impact was .56 inch,
andthe average error in the eggrof the force reconstruction was 15%.
DTIC
Composite Structess; Computer Pograms;Piezoelectricity;Plates (Structural Members)

19980010545Japan Atomic Engy Research InstDept. of Materials Science and Engineerifigkyo, Japan
Thermal conductivity of neutron-irradiated uni-dir ectional carbon fiber reinforced carbon material
Saito, Tamotsu, Japan Atomic EmgrResearch InstJapan; Deng, Kai, Nuclear Power Inst. of China, China; Nakano, Junichi,
JaparAtomic Enegy Research Inst., Japamarniada, Reiji, Japan Atomic EggrResearch Inst., Japan; Jan. 1997; 26p; In-Japa
nese
ReportNo.(s): JAERI-Research-97-001; DE97-745397; No CopyrighailACASI; A03, Hardcopy; A01, Microfiche

A uni-directioné carbon-carbo composie materia] MFC-1, was irradiat@ with fission neutrors & a emperatue rear1070
K to afuene d 0.7 dpa, and a cegradatia o thermaconductivily was measurd by a lase flash method The reduction of conduc-
tivity due b the irradiation showed a cependene cn measuremertemperatureat roomtemperatug the conductivily decrease to
20% d the wnirradiatel value and becane 45 % & 900 K. Abou 60 % d the radiation-induce thermaresistane was recovered
by a pst-irradiation annealiry & 1600 K for 0.5 h The thermaresistane increase linearl with the measuremertemperatue over
600 K, and the irradiation-inducedesistancehowa little emperatur cependencerhe hermaresistane d MFC-1 was analyzed
in terms d phona mean free paths Umklapp processesrystallite ounday and irradiation-induce defed scattering This result
showel that thetemperatug cependenge d therma resistane wes mainly due © Umklamp processesdthouch a ittle emperature
dependenceas dserve for the mean free path o defed scattering The anisotropy of MFC-1 was dso dscussd with the aystallite
orientationparamete obtainal from the anductivily values toth paralld and verticd to the fiber bundle drection.
DOE
Thermal ConductivityNeutons;Irradiation; Carbon-Carbon Composite§arbon Fibers;Radiation EffectsGraphite

19980010558NERAC, Inc, Tolland, CT USA
Automation in Processing Composites: Forming. (Latest Citations &dm Engineered Materials Abstracts)
Feb. 1996; In English
Report No.(s): PB96-863121; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning automated forming techniques used in composite materials processing. Cita
tionsdiscuss automated diaphragm forming, thermoforming, and deep-drawing of composite structures. The use of robots to lay
tow, tape, and fiber are included. Automated preforming, pultrusion and lay-up are also discussed. Automation in the molding
of composite materials and in the testing and quality control of composite materials is covered in separate bibliographies.(Contains
50-250citations and includes a subject term index and title list.)
NTIS
Bibliographies;Composite Structes;Forming echniques
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19980010833Arizona State Uniy Dept. of Mechanical and Aerospace Engineeriegnpe, AZ USA
The Mechanismof Energy Absorption via Sensitivity Analysis for Crashworthy Design of Composite Structures-inal
Report,1 Jan. 1993 - 31 Jul. 1997
ChattopadhyayAditi, Arizona State Uniy USA; Gu, Haozhong, Arizona State UniMSA; Guo, Ruijiang, Arizona State Univ
USA,; SeeleyCharles E., Arizona State UniWSA,; Oct. 15, 1997; 8p; In English
Contract(s)/Grant(s): DAAH04-93-G-0043
Report No.(s): AD-A332154; ARO-30729.14-EG; No Copyrightas CASI; A02, Hardcopy; A01, Microfiche

Theobjectives of theurrent research are accurate analysis of composite structures under compressive loading and develop
mentof efiicient analytical sensitivity analysis procedure for application to crashworthy design of composites. A new higher order
theoryhas been developed to study the delamination buckling, postbuckling and growth problem in composite plates and shells.
Experimentalnvestigation was performed on delamination buckling and postbuckling of composites with built-in delaminations
to evaluate critical load armgbstbuckling characteristics. The result is a comprehensive data base. Elasticity approach, which accu
ratelymodels transversghear and transverse normal deformation, has also been developed. The experimental data base and the
elasticity solutions have been used to validate the developed new higher order theory. The research provides a comprehensivi
investigationon modelingof delaminated composites and an accurate evaluation of limitations of the classical laminate and other
improvedshear deformation theories. An analytical design sensitivity procedure and a hybrid optinézdtiogue have also
been developed for application to improved energy absorption in composites. The procedure is computationally efficient. The
hybrid optimization technique allows the simultaneous inclusion of continuous and discrete design variables and is applicable to
awide variety of design problems. The procedure has been used to maximize glyeabrerption of composite plates subject
to compressive loading and shows significant improvements.
DTIC
Composite Structes; Enegy AbsorptionSensitivity;,CrashworthinessCompession Loads

19980011625Geomia Inst. of Bch, Atlanta, GA USA
Nonlinear Aeroelastic Effects in Damaged Composite Aespace Structues Final Report 1 Apr. 1995 - 31 Mar1997
BAuchau, O. A., Gegjia Inst. of Bch., USA; LoewyR. G., Geggia Inst. of Bch., USA; Oct. 27, 1997; 40p; In English
Contract(s)/Grant(s): F49620-95-1-0241
Report No.(s): AD-A332139; AFOSR-97-0683TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

Matrix micro-cracking affects the stiffness properties of composite laminates and the corresponding sectional stiffnesses,
mostprominantly laminates exhibiting elastic coupling. Matrix micro-cracking gives rise to nonlinear materials behavior in the
presence of nonuniformly distributed crack densities. Such matrix damage appears to havedittte bhsic bending-torsion
flutter speed. Howevethis damage can induce a limit cycle behavior at airspeeds somewhat below the flutter speéettThe ef
of damage on the aeroelastic behavior of wing-aileron systems is found to be more prortéerecadain flutter speeds were
foundto be slightly lower in the presence of damage. Howéwéhis case, a limit cycle behavior was observed for a significant
range of airspeeds below the flutter speed. Reduced fatigue life could result from this limit cycle behavior, since much higher
cyclic stresses are generated thereby in the wing-aileron structure.
DTIC
Aeloelasticity;Composite Structes; Microcracks;Aircraft Structues

19980011647MATSYS, Inc, Springfield, VA USA
Development of Intelligent Piocessing Methodology for Intermetallic Matrix CompositesProgress Report
Nov. 04, 1997; 9p; In English
Contract(s)/Grant(s): NO0014-96-C-0427
Report No.(s): AD-A331470; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche

The project aims at development of processing technologies for a broad, new family of in-situ metal matrix composites based
uponthe innovative use of multi-lithic reinforcement strategies. Intermetallic matrix composites (IMCs), reinforced with a dis
persedceramic phase, will be incorporated into metallic matrices to serve as reinforcing entities within the resulting Multi-lithic
ReinforcedComposite (MRC). IMC-reinforcement in metallic matrices is particularly novel since they can be created to possess
low temperaturstrengths normally unique to structural ceramics, and retain a metallic-like ability to be deformed at high tempera
tures. When combined with creative processing methodologies, such composites will offer an unprecedented degree of micro-
structural and property design capability. When specifically applied to light-metal matrices, the composites will possess the
normally elusive combination of high specific strength, thermomechanical stabditpomyof processing, and increased use-
temperatureapability While the concept of an IMC-reinforced metal matrix composite can be braedlyded to a wide range
of conceivable processing methodologies and composite geometries, deformation processing techniques has beerttdslected for
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effort as the approach whereby t he best properties of both the IMC and matrix components can fieiembt ahd synegisti-
cally applied. For example, through the imposition of high temperature, pdaded extrusion, an aligned MRC can be created
if the metal matrix and the IMC-reinforcement deform commensurabéy/specific objectives of this study are to: Identify most
significantMRC material system(s) for advanced navy propulsion systems.

DTIC

Metal Matrix Compositesfechnology Assessmehtfermetallics

1998001167 1Michigan Univ, Dept. of Aerospace Engineerirignn Arbor, Ml USA
Developmentof Failure Criteria for Polymer Based Composites under Multi-axial Loading Final Report 1 Aug. 1995 -
31 Jul. 1996
Waas, Anthony M., Michigan UnivUSA,; Jan. 20, 1997; 9p; In English
Contract(s)/Grant(s): F49620-95-1-0464
Report No.(s): AD-A332883; AFOSR-97-0707TR; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

Specifically, we have purchased an axial torsional MTS loading frame and accessories to complement an already existing
in-housebuilt planar multi-axial load frame. The research that the instrumentation will facilitate has three phases. In phase 1, test
coupons(polymer based fibrous laminated composites) that have a cruciform shape and containing a centrally located circular
cutoutare placed under remotely applied plahéaxial tension(compression) proportional load states. Biaxial failure envelopes
aregenerated as well as an identification of specific failure mechanisms and measurements such as critical straingto failure.
phaseawo, the specimens are loaded statically as well as underedif loading rates to levels that &@ction of the failure loads
andunloaded at diérent loading rates, thereby characterizing the strain rate dependency and assessing a measure of damage accu
mulation.In phase three, the polymer(matrix material), by itself is characterized using specimens that are cylindrical ender com
bined tension/compression and axial loading. These tests are to be performed under different temperatures and for a given
temperaturainder diferent loading rates. The experiments will enable the development of analytical mitkdelsnicromechan
ics basis and importantlyhe identification of the operative failure mechanism uddérent mechanical loads and in the pres
enceof different environmental conditions.
DTIC
Axial Loads;Compession LoadsCylindrical Bodies;Fiber Compositest.aminates;MathematicaModels;Matrix Materials;
Micromechanics

19980011880Dayton Univ Research InstOH USA
The Evaluation of Thermally Induced Damage in Polymer Matrix Composites via a Design of Experiments Approach
Final Report 1 Jul. 1992 - Jul. 1992
Kistner,Mark D., Dayton UnivResearch Inst., USA; KuhbandBonald J., Dayton Uni\Research Inst., USA; Mccrapaniel
B., Dayton Univ Research Inst., USA; Jan. 1997; 58p; In English
Contract(s)/Grant(s): F33615-95-D-5616; AF Proj. 4349
Report No.(s): AD-A330688; WL-TR-97-4017; No Copyright;afl: CASI; A04, Hardcopy; A01, Microfiche

As of the date of this report overheat damage is an area of concern for the supportability of polymeric matrix composites,
sincea significant amount of strength is lost, up to 30% in sheediore this a damage is detectable by standard ultrasonic-inspec
tions techniques. This report takes the approach of using a design of experiments to determine which factors and interactions sig
nificantly affect the heatlamage behavior of polymeric matrix composites. A 64-run design was developed which could rank all
theidentified factors and interaction. dquartz lamp bank is used to provide one-sided radiant heating. Mechanical testing includes
four-point shear, and 24:1 four point flexure. The factors were analyzed and ranked for both test methods. Also, the data was
enteredwo different ways (1) as five replicates of the same exposure conditions, and (2) as average values. The data entered as
replicates showed many more of the factors and interactions to be significant than when the data was entered as averages. Th
work has identified the significant factors and two-level interacticiestiig the heat damage behavior of polymeric matrix-com
posites Follow-on eforts should be orientated at identification of heat damage failure mechanisms and nondestructive methods
to detect these identified mechanisms.
DTIC
DamageAssessmen€omposite MaterialsMatrix Materials; Evaluation;Polymer Matrix Compositefamage;Experiment
Design; Thermodynamic Rperties
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25
INORGANIC AND PHYSICAL CHEMISTRY

Includes chemical analysis, e.g., chromatography; combustion theory; electrochemistry; and photochemistry. For related information
see also 77 Thermodynamics and Statistical Physics.

19980009146NERAC, Inc, Tolland, CT USA
Bulk Traps: Effects, Characteristics and Analysis. (Latest Citations fsm the INSPEC Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-865480; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning the influence and treatment of bulknt@paponents and equipment. Cita
tionsfocus on measurement methods, performance degradafests eff material modification, and theoretical analysigids
cover Deep Level Transient Spectroscopy (DLTS), bulk Generation LifeTime (GLT), Surface Recombination Velocity (SRV),
and Negative PhotoConductivity (NPC). Components discussed include GaAs MESFETs, metal-insulator- semiconductor
deviceschage-coupled devices, and high electron mobility transistors.
NTIS
Bibliographies;Mathematical ModelsTraps; Holes (Electon Deficiencies)

19980009233NERAC, Inc, Tolland, CT USA
Electrophoresis: Technology and Applications. (Latest Citations fom the INSPEC Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-866447; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning techniques and effective use of electrophoresis. Citations focus on image
processingand interpretation, zero gravity conditions, reptation models, drift velbatndary décts, theoryand algorithms.
Topicscover analysis of chged polymers, DNA, colloidal spheres, and technigues such as capillana(ktije microgel, and
Pulsedrield Gel (PFGE) electrophoresis. Instrumentation discussed includes high sensitivity radiation detection, Raman spectro
scopicdetection, field inversion apparatus, and gharoupled cameras.
NTIS
Bibliographies;Electrophoesis; Technologiesmage PocessingBoundariesGels; Charge Coupled Devices

19980009323Argonne National LablL USA
Redox behavior of euppium in the Preyssler heteopolyanion [EuP5W30010](12-)
Antonio, M. R., Agonne National Lab., USA; Soderholm, L., Argonne National Lab., USA; [1997]; 10p; In English
Contract(s)/Grant(s): ¥81109-eng-38
ReportNo.(s): ANL/CHM/PP-88535; DE97-008271; No Copyrightadl: Issuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

In aqueous, mineral-acid electrolytes, the cyclic voltammetry of the europium-exchanged Preyssler heteropolyanion,
[Eu(sup [II)P5W300110](sup 12-), is unigue among all the other trivalent-lanthanide-exchanged anions, [Ln(sup
[1)P5W300110)](sufl2-) for Ln (triple bond) Ce-Lu. All [LnP5W30Q0](sup 12-), including Eu, form heteropoly blues upon
reduction.In order to obtain insight@about this issue, we conducted in situ Eu L3-edge XANES (X-ray absorption near edge struc
ture) spectroelectrochemical experiments on an aqueous solution of [EuP5WN3@EDfR 12-) (5.5 mM) in a supporting eleetro
lyte of 1 M H2SO4 at two extreme potentials. The results demonstrate that the Eu(sup IIl) ion in the colorless Preyssler anion
solution at open circuit potential (+0.21 V vs Ag/AgCl) is electroactive and is reduced to Eu(sup IlI) in the resulting dark blue
solutionfrom constant-potential bulk electrolysis at -0.55 V vs Ag/AgCI. This unusual tesfeewior of [EuP5W30AD](sup
12-) may be of technological importance in the area of oxidation catalysis.
DOE
Europium; Europium Compound$?hosphorus Compound§iingstatesyalence

19980009345NERAC, Inc, Tolland, CT USA

Chemiluminescence: Measuring Methods (Latest Citations &@m the NTIS Bibliographic Database)

May 1996; In English; Page count unavailable

Report No.(s): PB96-869540; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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The bibliography contains citations concerning chemiluminescence assays. The citations include sample systsandesign,
ple collection, measurement techniques, and sensitivity of the instrumentation. Applications in high altitude air pollution studies
areemphasized. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Chemiluminescenc@ibliographies

1998000941 7Erlangen-NuerenbgiUniv., Inst. for Theoretical Chemistrigrlangen, Germany
Quantum Mechanical Investigation of Polymeric Poperties Using a Combination of First Principle Quantum Chemical
and Solid State Physical MethodsFinal Report 1 Jul. 1996 - 30 Jun. 1997
Ladik, Janos, Erlangen-Nuerenpasniv., Germany; Jul. 20, 1993; 18p; In English
Contract(s)/Grant(s): F49620-92-J-0253; AF Proj. 2419
Report No.(s): AD-A330603; TR-2; AFOSR-TR-97-0539; No Copyrigh&iA CASI; A03, Hardcopy; A01, Microfiche

The Hartree-Fock (HF) crystatbital code as well as its correction for correlation has been rewritten in FORTRAN 90 in
a vectorized form. This language has several advantages. We have performed also a multipole expansion for the not explicitly
calculatedCoulomb integrals and introducedfdient tresholds for diérent types of integrals. The ngrogram packages will
be completely ready and tested in about two months. A copy of them will be sent to the Air Famee{Bcientific Research
aswell as to DrDoug Dudis at Wght-Patterson Air Force Base. Using our present HF and QP band structure programs we have
calculatedpolyparaphenylene-vinylidene and the four nucleotide base staeksaW¥ started to compute alsdefiént homope
lypeptides.The results in the first case show that to obtain a good agreement between the calculated gap (4.87 eieand the
estimated from experimental data, one has to perform a 2D calculation. In the case of the cytosine (C) stack we have improved
our double basis by inserting at thelf stacking distance a virtual C molecule. The calculated gap value of 6.60 eV is close to
the value estimated from the exciton spectra of C (5.5 eV). On the basis of this also the gaps of the other base stacks could b
improved.Finally we have already calculated the QP band structures of polyseripelgtideonine. The obtained gap values
areby about 4 eV smaller than the corresponding HF ones.
DTIC
Crystals;Estimating;Excitons;FORTRAN; Hartee Appoximation;Mechanical Poperties

19980009505Argonne National LablL USA
Interpr eting X-ray and auger resonant Raman spectra
Lebrun,T., Argonne National Lab., USA;996; 15p; In English; Raman Emission by X-rays (Rex-&jkéhop, 8-9 Dec. 1996,
New Orleans, LA, USA
Contract(s)/Grant(s): V81-109-eng-38
Report No.(s): ANL/PHY/CP-89722; CONF-961261-1; DE97-003877; No Copyright; Avail: Issuing Activity (Natl Technical
InformationService (NTIS)), Microfiche
We discuss resonant Raman Scattering in ateitin the context of conservation of eggraiguing that eneyy conserva
tion determines therincipal features of spectra taken at a resolution comparable to the natural widths of the transitions involved.
Examplesystems applicable to atoms or solids are calculated using the modékkiyafd Abeg, and the model is discussed
in terms of engyy conservation. Finallyesults for X-ray resonant Raman scatteimge and Auger resonant Raman scattering
in Ar are presented and the two processes are contrasted.
DOE
PhotoionizationResonance Scatterinaman SpectraEneigy ConservationAuger Spectiscopy;X Ray Scattering

19980009512Sandia National Lahd.ivermore, CA USA
SPCDC: A Pulse Combustor Design Codd-inal Report Nov. 1993 - Jan. 1996
Barr, P K., Sandia National Labs., USA; Kellek. O., Sandia National Labs., USA; Ma896; 126p; In English
Contract(s)/Grant(s): GRI-5091-246-2334
Report No.(s): PB97-189823; No Copyrightyjal: CASI; A07, Hardcopy; A02, Microfiche

A usefrfriendly, PC-executable computer code has been developed that can assist engitesigsiimg pulse combustors
for specific applications and in refining existing units. This code represents the culmination of over 10 years of resgéaveh and
opment in the field of pulseombustionThe Sandia Pulse Combustor Design Code, or SPCDC, couples both the fuel-air injection
and the energy release to the time-varying pressure wave. Because the injection and combustion processes both drive and al
drivenby the wave dynamics, this model couples the major proctsstesccur in a pulse combust8PCDC can supplement
thetime-proven method of actually building and testing a prototype unit, and significantly reduce the number of units that must
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betested. It will help produce a superior pulse combustion system tailored to a specific application and should help widen the range
of successful applications.

NTIS

Combustion Chamber§ombustion Physic€lastic Vaves;Fluid Dynamics;Pulse Comgassion

19980009529Yale Univ, High Temperature Chemical Reaction Engineering ilew Haven, CT USA
Transport and Interfacial Kinetics in Multiphase Combustion SystemsFinal Report 15 Feb. 1994 - 14 Feb. 1997
RosnerDaniel E., e Univ, USA; Feb. 1997; 38p; In English
Contract(s)/Grant(s): F49620-94-1-0143; AF Proj. 2308
ReportNo.(s): AD-A330480; AFOSR-TR-97-0523; No Copyrightjail: Issuing Activity (Defensedchnical Information Cen
ter (DTIC)), Microfiche

A 3-year program of research oriented toward the formation/transport of combustion-generated particles is summarized.
Using thermophoretic sampling/TEM image analysis techniques, both inorganic (alumina) and carbonaceous soot aggregates
havebeen shown to exhibit quantitatively similar morphologies. A thermophoresis-based method for measuring absolute local
soot volume fractions, fv, in flames has been successfully implemented (in both co-flow and counterflow laminar diffusion
flames).Called Thermocouple Particle Densitometry (TPD), it exploits the laws governing thermocouple response to the thermo
phoreticsoot deposition, as firsuggested by Eisner and Rosner in 1985. This method is independent of (often unknown) soot
optical properties, unbiased with respect to soot morphology and size distribution, and yields spatially resolved fv values directly
evenat low soot concentrations (below 0.1 ppm). Accordinglyile neither "instantaneous” or "non-intrusive”, it is especially
applicable to spatially non-uniform and/or lightly sooting laminar steady flames. Ancillary studies of the transport properties of
soot aggregates, and particle impaction on cylinders in high-speed croasflaigo described/documented among the 30 cited
referencegmeging from this program(Section 5).
DTIC
AluminumOxides;CombustionCombustion Chemistrngounterflow;Cross Flow;Density Measwement;Deposition;Diffusion
Flames;lmage Analysist.aminar Flow;Low Concentrations

19980009624Baltic State €chnical Uniy, Saint Petersbgr Russia

Intra-Chamber Pr ocesses, Combustion and Gas Dynamics of Dispersed Systems, Second International Seminar

Aug. 1997; 120p; In English

Report No.(s): AD-A332394; EOARD-CSP-97-1018; No CopyrighviaiA CASI; A06, Hardcopy; A02, Microfiche
Topicscovered include: Interior ballistics; heat and mass trartséat protection of channels; combustion of meataplets

in active media; spray combustion and two-phase flows.

DTIC

Confeencesjnterior Ballistics; Mass Tansfer; Heat Tansfer; Metal CombustionJwo Phase Flow

1998000964 6National Inst. for Occupational Safety and Healincinnati, OH USA
Computational Formulas for Total Relative Standard Deviations of Combined Gravimetric-Analytic Determinations
Shulman, S. A., National Inst. for Occupational Safety and Health, USA; Jun. 1997; 42p; In English
Report No.(s): PB97-197073; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

This report considered the sources of variability in each of several determinations at the limits of quantitation of the aerosol
gravimetricprocedure. In an analytical gravimetric procedure, tHerdifice between the presampling and postsampié@ight
of a filter is used to determine the mass of aerosol collectedprithary question is if the weight of the sample collected eorre
spondgo the limit of quantitation of the gravimetric determination, then whisieisnagnitude of error for subsequent determina
tions,for example, of extractables. Using available data, the relative standard deviations for the determinationfeoéthe dif
component®f the measurement processes are determined. Theseaatuben be used in the formulas presented here te calcu
late the total relative standard deviations of the determinations, which can then be compagetirgldtive standard deviations,
suchas the assessment of accurddye authors present applications for collecting total aerosol on filters, folloywba analysis
for solvent extractable material and polycyclic aromatic hydrocarbons.
NTIS
Gravimetry;Standad Deviation;Accuracy;Chemical AnalysisAnalytical ChemistryAir Filters; Aerosols

19980009754Sandia National LabsAlbuquerque, NM USA

Copper in silicon: Quantitative analysis of internal and pioximity gettering
McHugo,S. A., California Uniy, Lawrence Berkeley Lab., USA; Flink, C., California UnlySA; Weber E. R., California Uniy,
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USA; 1997; 7p; In English; 19th; International Conference on Defects In Semiconductors, 21-25 Julv&B67 Partugal
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-97-1884C; CONF-970788-1; DE97-007952; No CopyrighajlAlssuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

The behavior of copper in the presence of a proximity gettering mechanism and a standard internal gettering mechanism in
siliconwas studied. He implantation-induced cavities in the near surface region were used as a proximity gettering mechanism
andoxygen precipitates in the bulk of the material provided internal gettering sites. Moderate levels of copper contamination were
introduced by ion implantation such that the copper was not supersaturated during the anneals, thus providing realistic copper
contamination/getteringonditions. Copper concentrations at cavities and internal gettering sites were quantitatively measured
afterthe annealings. Ithis mannerthe gettering ééctiveness of cavities was measured when in direct competition with internal
getteringsites. The cavities were found tothe dominant gettering mechanism with only a small amount of copper gettered at
theinternal gettering site§.hese results reveal the benefits of a segregation-type gettering mechanism for typical contamination
conditions.
DOE
Annealing;Implantation;lon Implantation;Oxygen;Precipitates;Quantitative AnalysisSilicon

19980009785Technische Uniy Eindhoven, Netherlands
Mass Burning Rate of Stetched Flames with Multi-Component Tansport and Chemistry
deGoey L. P H., Technische Uniy Netherlands; ten Thije Boonkkamp, J. H. Mechinische Uniy Netherlands; Dec. 1996; 24p;
In English; Figures in this document may not be legible in mic
Report No.(s): PB97-204945; RANA-96-23; No Copyrightat CASI; A03, Hardcopy; A01, Microfiche

Themass burning rate of stretched flames with multi-species transport and chemistry is computed from the quasi-1D flamelet
equationdor mass species, mass fractions, enthalpy and element mass fractions. These flamelet equations, which are derived from
thebasic conservation equations, describe transport perpendicular to a flame surface and contain source terms prdpertional to
local stretch rate. Amnalytical expression for the mass burning rate is derived, containing the local stretch rate and the changes
in enthalpy and stoichiometry due to preferential diffusion. The expression for the mass burning rate is further elaborated for
flames with constant stretch rate. As a special case, a lean methane/air flame is studied. Finally, the theory is applied to the tip
of a stationary Bunsen flame.
NTIS
Flames;Burning Rate;StoichiometryMethane;Diffusion

19980009850Florida Univ, Gainesville, FL USA
Polymeric Electrolytes via Silicon: Chlorine Nucleophilic Substitution Chemistry Final Report Sep. 1996 - Sep. 1997
WagenerK. B., Florida Univ, USA; Reynolds, J. R., Florida UniWJSA; Brzezinska, KR., Florida Univ, USA; Sep. 26, 1997;
7p; In English
Contract(s)/Grant(s): DAAH04-96-1-0454
Report No.(s): AD-A332459; ARO-36337.1-CH; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

The project goals are the synthesisnefv materials having the potential for use as ion-conducting membramésvéd/been
able to make rugged membrane structures from a polymer of interest by first casting the polymer on a surface theh exposing
to UV irradiation. These procedure generates free standing membranes that are quite durable in themselves. The initial goal has
beento investigate the use of unsaturated carbosilane monomer functionalized with an Si-Cl bond in the synthesis of new materials
for use as ion-conducting membraneg Néve spent most of our time devising the synthesis chemistry needed to create chlorosi
lanemonomers substituted with appropriatecleophiles. The nucleophiles employed thus far have been diethylene glycol methyl
etherand the sodium salt of 3-hydroxy-1-propane-sulfonic acid.
DTIC
NucleophilesSynthesis (Chemistrypolymer Chemistry; Membrane StruasrElectolytes;MetathesisChlorosilanes

19980009907Louisiana Ech Univ, Ruston, LA USA
Thermal Analysis of an X-ray Irradiated Resist-Substrate Wafer
Rogers, James, Louisianach Univ, USA; Ameel, Tmothy A., Louisiana &h Univ, USA; Sep. 14, 1997; 99p; In English
Contract(s)/Grant(s): DAAH04-94-G-0348
Report No.(s): AD-A329869; ARO-33844.1-PH-DPS; No Copyrigh&iA CASI; A05, Hardcopy; A02, Microfiche

LIGA is a relatively new technology used to pattern High Aspect Ratio MicroElectroMechanical Systems (HARMEMS) in
aresist material, using X-ray radiation. Resist materials used in LIGA typically have conduction and thermal expansion properties
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thatare very diferent from those of the substrate that supports them during the exposure process, and thermal deformations may
limit the ability of the LIGA process to reproduce patterns accurately in the resist. A knowledge of the temperature distributions
in the resist and substrate will facilitate the study of thermal deformations and their effects on the manufacturing process. The
solution of analytical models of the temperature distributions in the resist-substrate system are presented. The primary models
presentedre a one-layetwo-dimensional modefnd a two-layer model in one dimension. Boundary conditions are developed
basedon current practices used in the LIGA process. Subjects relating to the evaluation of the solutions are discussed, including
the characteristics of series solutions and the development of computer progremdltocalculations. The results of some-sim

ple temperature measurement experiments performed at the Ceredvéorced Microstructures and Devices (CAMD) are pre
sentedalong with a discussion of the relative merits of experimental, computational, and analytical methods of analysis.

DTIC

Thermal AnalysisX Rays;Electomechanical DeviceSubstrates\afers; Electron Radiation

19980010113Columbia Univ, Dept. of ChemistryNew York, NY USA
A Novel Photochemical Interfacial Appioach tothe Degradation of Hazardous Materials Final Report 1 Jun. 1993 - 31
May 1997
Turro, Nicholas J., Columbia UnjWSA; Jul. 01, 1997; 5p; In English
Contract(s)/Grant(s): F49620-93-1-0292; AF Proj. 3484
Report No.(s): AD-A329694; AFOSR-97-0442TR; No Copyrightaik CASI; A01, Hardcopy; A01, Microfiche

Two studies are described. The first involved the use of time resolved electron spin resonance as a mechanistic-and spectro
scopic probe of two fundamental reactions of ketone photochemistry: intermolecular hydrogen abstraction by the triplet state of
benzophenonand triplet state alpha-cleavage of 1,3-diphenylacetone (dibenzyl ketone). It was found that the forces restricting
theground state conformations of these ketones also restrict the triplet state conformations. The second study used steady-stat
spectroscopieand laser flash photolysis techniques to define the mechanism involved in biologically and medically related com
poundsemployed as anticancer agents and a compound called A2-E, a bis-retinoid found inocular cells, believed to be associated
with age-related macular degeneration.
DTIC
Hazadous MaterialsElectron Paramagnetic Resonand¢egtones

19980010186Johns Hopkins UniyChemical Propulsion Information Agen&olumbia, MD USA
Environmentally Benign Cleaning and Degeasing Methods for the Solid Rocket Motor Industry
Cocchiaro, James E., Johns Hopkins Univ., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp.
13-19;In English; Also announced as 19980010184; No Copyrighil: ACASI; A02, Hardcopy; A06, Microfiche

In response to impending environmental regulations on ozone-depleting chlorinated solvents and hazardous air pollutant
emissiondgrom other solvents, the propulsion industry is faced with the challenge to implement new environmentally acceptable
solvents for usén manufacturing, maintenance, and other processing operations. Hardware cleaning and coating operations in
particular, such as motor case and component degreasing, need to be addressed. While all industries face similar challenges
unigue concerns such as case-insulation-propellant bonding characteristics in solid rocket motors and explosives safety issue:
regarding solvent/energetic material compatibility make transition to alternative processes more problematic in many respects
for the propulsion industry. Considerable effort is being devoted to solving these problems. This paper briefly summarizes
achievementby the solid rocket industry to identify alternative cleaning processes for flight hardware.
Author
Solid Propellant Rocket Enginelanufacturing;Solvents; Chemical Cleaning; Environment Effe€iganers;Alternatives;
ContaminantsChlorine Compoundgidydrocarbons

19980010221INASA Marshall Space Flight Centétuntsville, AL USA
Use of \ariable Angle Spectoscopic Ellipsometry in Order to Determine Contaminant Optical Poperties
HughesC., Alabama Uniy USA; Workman, G. Alabama Uniy, USA; Reynolds, J., NASA Marshall Space Flight Ceré&A,
SecondAerospacdenvironmental €chnology Conference; Mak997, pp. 329-334; In English; Also announced as 19980010184
Contract(s)/Grant(sNAG8-1071; No Copyright; ¥ail: CASI; A02, Hardcopy; A06, Microfiche

In order to measure contaminant levels found in the manufacture of the Redesigned Solid Rocket Motor (RSRM), optical
propertiesof the contaminants are needed to develop standards for calibration purposes. Speciééotds is the determination
of the complexndex of refraction for a hydrocarbon mixture and a commercial methyl siloxane. Using ellipsometric measure
mentswith multiple angles of incident and a range of wavelengths in the near infrared a deternoiinizioimdex of refraction
and the extinction coiéient
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were made for the contaminants. This paper will present the optical techaiglieedeling approach used to determine these
optical constants of the hydrocarbon mixture and the methyl siloxane studied.

Author
Solid Popellant Rocket Engine§ontaminantsQOptical Poperties;Ellipsometry; Hydrocarbondylethyl CompoundsSilox-
anes;Calibrating

19980010225Meseran Co.Chattanooga, TN USA
Rapid, Quantitative Measurement of the Level of Cosslink Density Based on a &fiation of the Solvent Swell Principle
Benkovich,Mark G., Meseran Co., USA; Anderson, Jolymdle, Meseran Co., USA; Russell, RosdMeseran Co., USASecond
Aerospace EnvironmentakThnology Conference; Mat997, pp. 373-383; In English; Also announced as 19980010184; No
Copyright;Avail: CASI; A03, Hardcopy; A06, Microfiche

Thethree minute, analytical method known as Evaporative Rate AnéBRi&) permits rapid, microcomputeased mea
surement of the level of crosslink density in polymers based on a variation of the classic solvent swell method. The ERA method
involves deposition of 18 microliters of a factory preformulated test solution (a low boiling, nonradioactive solvent or solvent
combinationcontaining a high-boiling-but-volatile Carbon-14 labeled material in ao&ta 60,000/1 - solvent/radiochemical)
ontoa polymer surface. ith a GM detector positioned directly above the surface and with metered air flowing between the surface
andthe detectqrthe tendency of the polymer surface to retain the radiochemical is monitored. The air sweeps the already evapo
rated,vapor phaseolvent and the radioactive molecules out from under the detBottmwing the initial evaporation of the lower
boiling solvent, the rate at which the radiochemical evaporates is a function of the level of crosslink density--the more rapid the
rate,the higher the level of crosslink and vice versa. The particular solvent/radiochemical formulation employed in the method
is based on tests of a representative four stage cure ladder--low cure, low specification, high specification, and overcure. The
methodprovides unique information particularly with respect to slight undercure and slight overcure conditions. The Montreal
Protocoldeadline has materialbitered the composition of many solvent combinations since the solvency characteristics of tri
fluorotrichloroethanédnad earlier been used extensiv€yurrentformulations based on cyclopentane, 2,3- dimethylbutane, and
2,2-dimethylbutane with varying percentages of chloroform, methylene chloride, or tetrahydrofuran as the low boiling solvent
or solvent combinations have been shown generally to be superior substitutes for test solution formulations. One of two USNRC
licenseEXEMPT C-14 radiochemicals are routinely used in the several test solution formulations, natraly.-omoethane-
C14 and Tidecane-C14.
Author
Crosslinking; Quantitative Analysis; Evaporation; Solvents; Density (Mass/Volume); Polymers; Surface Properties; Environ-
mentEffects;Deposition;Swelling

19980010233BDM Corp, Engineering Services Gdduntsville, AL USA
Low-Cost, Heavy-Metal-Bearing Wastewater Pollution Prevention Treatment: Demonstration of a Sodium Sulfide/Fer
rous Sulfate-Based Batch Teatment System for the USAF
Johnson, Larry W., BDM Corp., USA; Lynn, Bert, Mississippi State Univ., USA; Smith, Ray, Armstrong Lab., USA; Second
Aerospaceénvironmental €&hnology Conference; Matr997, pp. 461-468; In English; Also announced as 19980010184
Contract(s)/Grant(s): F08635-93-C-0020; No Copyrigh&iA CASI; A02, Hardcopy; A06, Microfiche

As a partof its ongoing preventive and restorative maintenance program, the U.S. Air Force operates worldwide Corrosion
Control Facilities to control the #dcts of environmental corrosion on flset of air and ground vehicles. The corrosion control
implementatiorprogram employs industrial processes of abrasive and chemical paint removal; mechanical and chemical surface
preparationgorrosion removal and metal treatment; protective coating application; and light metal plating. These operations typi
cally generate considerable quantities ofjédy aqueous, yet hazardous, heavymetal-bearing wastes that must be controlled and
preventedrom entering the environment. Heavy-metal constituents of this waste stream typically include cadmium, chromium
(hexavalenand trivalent), lead, and zinc that are routinely usgarevent exposed metal corrosion and structural integrity -degra
dation.In a project sponsored by the USAF Armstrong Laboratoopnsortia of academic and industry representatives refined
and demonstrated a low-cost sodium sulfide/ferrous sulfate-based chemical batch-treatment process. In this chemical process
undesirecheavy-metal ions are precipitated from the aqueous stream as insolublessifide hydroxides. An experimental
batch-processingtationemploying this process was successfully demonstrated to treat metals bearing wastewater generated by
the Corrosion Control Facility at Columbus AFBljssissippi. Using readily available, low-cost commercial components ard sim
ple procedures, this process has been showrfdotizely and rapidly reduce the heavymetal contents of the waste diedam
acceptable Esafe release levels.itin 24 hours, wastewater can be safely dispbéinto sanitary sewer facilities, and the
resultant concentrated metals-bearing sludge (approximately 5 gallons per 1,000 gallons of treated water) can be subsequenth

52



packagedor disposal or reclamation. This process and prototype system have the potential for wide applicaticoliime
heavy-metalsvastewater treatment (on the order of 10,§8lons per month) that may be encountered at various aerospace pro
pulsion production and corrosion control facilities. This paper, covering the topic areas of technologies for waste management
andmitigation, pollution prevention, and paint stripping, describes the chemical process, provides the results of the experimental
testing,and details a prototype design for a full-scale localized treatment facility

Author

Hazardoushastes;Chemical Reactiong?ollution Contpl; Paint RemovalProtective CoatingsCorrosion Pevention;Metal

lons; Sodium Sulfateddaste ManagemenEerrous Metals

19980010235Alabama Uniy Huntsville, AL USA
Study of SRM Critical Surfaces Using Near Infrared Optical Fiber Spectometry
Workman,G. L., Alabama Uniy USA; Hughes, C., Alabama UniWSA; Arendale, WA., Alabama Uniy, USA; Second\ero-
spaceEnvironmental €&chnology Conference; Mat997, pp. 477-485; In English; Also announced as 19980010184
Contract(s)/Grant(s): NAS8-38609; @MR029; NAG8-1071; No Copyright;vail: CASI; A02, Hardcopy; A06, Microfiche

The measurement and control of cleanliness for critical surfaces during manufacturing and in service operationa provides
unigue challenge in the current thrust for environmentally benign processes. of particular interest has been work performed in
maintainingquality in the production of bondline surfadgegpropulsion systems and the identification of possible contaminants
which are detrimental to the integrity of the bondline. This work requires an in-depth study of the possible sources of contamina
tion, methodologies to identify contaminants, discrimination between contaminants and chemical species caused by environment,
andthe efect of particularcontaminants on the bondline integrity of the critical surfaces. This paper will provide an introduction
to the use of Near Infrared (NIR) optiddder spectrometry in a nondestructive measurement system for process monitoring and
how it can be used to help clarify issues concerning surface cherhistryprevious conference, experimental results for quantita
tive measurement of silicone and Conoco HD2 greases, and tape residues on solid rocket motor surfaces were presented. Thi
paperwill present data for metal hydroxides and discuss the use of the integrating sphere to minimfieetshef gfysical proper
tiesof the surfaces (such as surface roughness) on the results obtainguefidmmometric methods used for quantitative analy
sis.
Author
Infrared Spectoscopy;Near Infrared RadiationCleanlinessSurface Reactiondyleasuring InstrumentsSpectoscopic Analy
sis; Contamination;Hydroxides;Bonded JointsSurface Poperties

19980010236Surface Optics CorpSan Diego, CA USA
Development and Operation of a Material Identification and Discrimination Imaging Spectoradiometer
Dombrowski,Mark, Surface Optics Corp., USA;iNgon, paul, Army Armament Research, Development and Engineering Cen
ter, USA; LaBaw, Clayton, Jet Propulsion Lab., California Inst.ezhl, USA; Second Aerospace Environmeneadhhology
ConferenceMar. 1997, pp. 487-497; In English; Also announced as 19980010184; No Copyrxight;GRASI; A03,Hardcopy;
A06, Microfiche

Many imaging applications require quantitative determination of a stspettral radiance. This paper describasw sys
tem capable of real-time spectroradiometric imag@nyerating at a full-spectrum update rate of 3Qhis,imager is capable of
collectinga 30 point spectrum from each of three imaging hahddirst operates from 400 nm to 950 nm, with a 2% bandwidth;
thesecond operates from 1.5 micro-m to 5.5 micro-m with a 1.5% bandwhdtthird operates from 5 micro-m to 12 micro-m,
also at a 1.5% bandwidth. Standard image format is 256 x 256, with 512 x 512 possible in the VIS/NIR head. Spectra of up to
256 points are available at proportionately lower frame rates. In order to make such a tremendous amount of data more manage
able, internal processing electronics perform four important operations on the spectral imagery data in real-time. First, all data
in the spatial/spectral cube of data is spectro-radiometrically calibrated as it is collected. Second, to allow thesimadgteto
sensoraith arbitrary spectral response, any set of three spectral response functions may be loaded into the imager including delta
functions to allow single wavelength viewing; the instrument then evaluates the integral of the product of the scene spectral
radiances and the response function. Third, more powerful exploitation of the gathered spectral radiances can be effected by
application of various spectral-matched filtering algorithms to identify pixels whose relative spectral radiance distribution
matches a sought-after spectral radiance distribution, allowing materials-based identification and discrimination. Fourth, the
instrumentallows determination of spectral reflectance, surface temperature, and spectral engissiityreal-time. The spec
tral imaging technique used in the instrument allows tailoring of the frame rate and/or the spectral bandwidth to suit the scene
radiancdevels, i.e., frame rate can be reduced, or bandwidth increased to improve SNR when viewing low radiance scenes. The
uniguechallenges of design and calibration are described. Pixel readout rates of 16f@Mtikzframe readout rates of 1000
Hz (512 x 512 image) present the first challenge; processing rates of nearly 600 million integer operations per second for sensor
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emulation,or over 2 billion per second for matched filtering, present the second. Spatial and spectral calibration of 66,536 pixels
(262,144for the 512 x 512 version) and up to 1,000 spectral positions mammatkedecoupling methods to keep the required
calibrationmemory to a reasonable size. g@radiometric dynamic range also requires care to maijpited@ision operation with
minimummemory size.

Author

ImagingTechniquesSpectoradiometersReal Tme OperationSpectral EmissionEmission Spectrdmagery;SurfaceProper-

ties; Physical Poperties

19980010237NASA Marshall Space Flight Centétuntsville, AL USA
Diffuse Reflectance Mid-Infrared Spectoscopy as a dol for the Identification of Surface Contamination on Sandblasted
Metals
Powell,Louis G., Lockheed Martin Engy Systems, Inc., USA; Barhélye E., SanHouston State UnivUSA; Neu, John.T
Surface Optics Corp., USA; Nerren, Billy H., NASA Marshall Space Flight Center, USA; Second Aerospace Environmental
TechnologyConference; Marl997, pp. 499-507; In English; Also announced as 19980010184
Contract(s)/Grant(s): DE-AC05-840R-21400; No Copyrighaih CASI; A02, Hardcopy; A06, Microfiche
The SOC 400 Surface Inspection Machine/Infrared (SIMIR) is a small, ruggedized Fourier transform infrared spectrometer
havingdedicated dftise reflectance optics. The SOC 400 was designed for the pufpdsiecting (qualitatively and quantita
tively) oil stains on the inside surface of solid rocket motor casings imstsandblasted and cleaned condition at levels approach
ing 1 mg. sq ft. The performance of this instrument is described using spectral mapping techniques.
Author
Inspection;Infrared Spectiscopy;Contaminationjnfrared SpectraQuality Contol; Metal SurfacesSurface Poperties

19980010239Meseran Co.Chattanooga, TN USA
Quantitative Measurement of Oily and Greasy Residues Fom 1 to 100,000 Nanograms
Anderson,John lynde, Meseran Co., USA; Benkovich, MdBk, Meseran Co., USA; Russel, RossMreseran Co., USA; Second
Aerospace EnvironmentakThnology Conference; Mat997, pp. 513-521; In English; Also announced as 19980010184; No
Copyright;Avail: CASI; A02, Hardcopy; A06, Microfiche

This paper describes a new microcompitased analytical method carried attambient temperature and pressure for the
directquantitative measura microoiganic residues (e.g. oils and greases) to nanogram levels--ca 2 orders of magnitude below
currenttechnology and ca 1 order of magnitude below the lowest level specified in MILSTD 1246C (A 010ug--10 ng
/sq cm). Calibration to these very low levels is based on a series of volumetric dilutigpisaifresidues with depositions of
a 10 microL aliquot onto each 'clean’ reference surface. The solventsruezlvolumetric dilutions have non-volatileganic
residudevels (NVOR) of less than 10 PPB. The amount of residue is measured when obserisgtination of an added high-
boiling-but-volatileCarbon-14 labeledompound (U S Nuclear Regulatory Commission EXEMPT) with which the mgaoar
residueforms a chemical solution. The log count vs time relationship is monitored by detecting beta particles emitted from mole
culesretained at the interface as a functioniwie. The slope of the evaporation curve, expressed as a positive, ist@georderly
inversemeasure of the amount of residue--the higher the slope thihéesssidue and vice versa. The work reported represents
asignificant increase in the sensitivity of the Evaporative Rate Analysis (ERA) method. This advance is the first analytical method
for the quantification of nanogram levels of micigamic residues at ambient conditions.
Author
Quantitative AnalysisQils; GreasesCleanlinessEvaporation;ResiduesMicroparticles;Detection;Computer €chniques

19980010427NERAC, Inc, Tolland, CT USA
Analysis of Solid Surfaces: Latest Citations fom the NTIS Bibliographic Database
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862602; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning techniques and equipment used in the analysis and characterization of solid
surfacesSpectroscopic, chemical, x-tand ion beam techniques are among those discuBssdriptions and results of specific
studiesare included.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Surface Poperties;Solid Surfaces
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199800104 36Environmental Protection Agend@ffice of Emegency and Remedial Respongéshington, DC USA
Statement of Work for Low Concentration Inorganic Analytes in Water, ILC03.1
Mar. 1996; 204p; In English
ReportNo.(s): PB96-963504; BP540/R-96/016; OSWER-9240.1-32; Copyrighakked;Avail: Issuing Activity (Natl Bchni-
cal Information Service (NTIS)), Microfiche
The Statements of Wk (SOW) provide a technical and contractual framework for laboratories to applgraBitical meth
odsto the analysis of environmental samples. The SOWSs provide not only the analytical methods to be applied, but also the specific
technicaland contractual requirements by whichAB#Il evaluate the data. The SOWSs are designed as part of the documentation
for a contract between BRand a commercial laboratory performing analyses in supportAf3tiperfund programs. The result
ing data may be used by ERor a variety of purposes, such as determining the nature and extent of contaminatlianatiaus
waste site, assigning administrative priority to such based on the risk of exposure, determining appropriated clean-up actions and
determiningwhen remedial actions are complete.
NTIS
Chemical Analysisinorganic Compoundspater Pollution;Low ConcentrationsContamination

19980010533Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Hybrid Quantum and Molecular Mechanics Embedded Cluster Models for Chemistry o&ilicon and Silicon Carbide Sur
faces
ShoemakerJames R., Air Force Inst. o&@h., USA; Jan. 1997; 336p; In English
Report No.(s): AD-A332159; AFFENP/DSP/97-09; No Copyright,vail: CASI; A15, Hardcopy; A03, Microfiche

Fabricationof silicon carbide (SiC) semiconductor devices are of interest for aerospace applications because of their high-
temperaturaolerance. Growth of an insulating SiO2 lagerSiC is a poorly understood process, and sometimes produces inter
facedefects that degrade device performance. Acctinateretical models of surface chemistrging quantum mechanics (QM),
do not exist because of the huge computational cost of solving Schroésliegeation for a molecular clustergarenough to
represend surface. Molecular mechanics (MM), which describes a molecule as a collection of atoms interacting through classical
potentialsjs a fast computational method, good at predicting molecular structure, but cannot accurately model chemical reactions.
A new hybrid QM/MM computational method for surface chemistry was developed and applied to silicon and SiC surfaces. The
addition of MM steric constraints was shown to have a large effect on the energetics of O atom adsorption on SiC. Adsorption
of O atoms on Si-terminated Si@() favors above surface sites, in contrast to1%)(lbut favors subsurface adsorption on G-ter
minatedSiC(111). This diference, and the ergatics of C atom etching via CO2 desorption, can explain the observed poor perfor
manceof SiC devices in which insulating layers were grown on C-terminated surfaces.
DTIC
Silicon CarbidesMolecular ClustersQuantum Mechanics

19980010536Wyoming Univ, Dept. of ChemistryLaramie, WY USA
Adsorption of Hazardous Compounds to Mineral SurfacesFinal Report 15 Mar. 1994 - 31 May 1997
Carron,Keith T., Wyoming Univ, USA; Buttry Daniel A., Woming Univ, USA; Drever James, Woming Univ, USA; Vance,
TGeorge Wyoming Univ, USA; Allen, Myron, WWoming Univ, USA; Oct. 14, 1997; 26p; In English
Contract(s)/Grant(s): F49620-94-1-0194
Report No.(s): AD-A332071; AFOSR-TR-97-0669; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

The project entitled 'Adsorption of Hazardous Compounds to Mineral Surfaces’ involved five faculty members ftbria the
versity of Wyoming’s Departments of Chemisti@eology SOIl Science, and Mathematics. The contribution from each individ
ual research is enclosed in this final report. The results include two methods of modifying clays with cationic surfactants to
enhancehe adsorption of ganic contaminants; modification of clays with cyclodextrgiagies of small aci adsorption to min
erals;FTIR studies of adsorption to silicates; and stochastic analysis of flows in soils. The work with modified clays has lead to
guantitativerelationships that can be used to predict the sorptive behavior of yet untested modifiers. This data can be used to design
improved treatment walls. Both Canon and Vance worked on a variety of contaminants to demonstrate these relationships. We
synthesized new surfactant that contaidislorines and showed enhanced sorption of chlorinated ethylenes. Buttry and Drever
showedthat small acids such as oxalic are capable of adsorbing to silica and can chelate with the mineral surface. The strong chela
tion is believed to lead to weathering or dissolution of the mineral surface. Buttry also showed that FTIR can be used to follow
adsorption kinetics and to study surfactants adsorbed to mineral surfaces.
DTIC
AdsorptionChelatesChelation;Chlorination; Clays; Dissolving;Ethylene;Geology;Infrared SpectraKinetics; Minerals; Sil-
icates;Silicon Dioxide;SOIl ScienceSOlls
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19980010539Moscow Inst. of Aiation Technology USSR
Autoignition Study on Kerosene in Supersonic FlowFinal Report
Routovsky Vladimir, Moscow Inst. of &iation Technology USSR; Jan. 1997; 61p; In English
Contract(s)/Grant(s): F61708-96-U276
Report No.(s): AD-A332522; EOARD-96-4089; No Copyrightai: CASI; A04, Hardcopy; A01, Microfiche
This report results from a contract tasking Moscoviefion Institute as follows: The contractor will investigate autoignition
of kerosene as described in his proposal dated August 1996.
DTIC
Supersonic Flowtgnition; Kerosene;Spontaneous Combustion

19980010544Japan Atomic Engy Research InstAdvanced Science Research Certaaraki, Japan
Proceedings of the 2nd meeting on tunnelingaction and low temperatue chemistry: Tunneling reaction and biology
Yasuyuki, Aratono, Editotdapan Atomic Engy Research Inst., JaparetSuo, MiyazakiE, EditpiNagoyaUniv., Japan; Nov
1996; 84p; In English; 2nd; Meeting onrneling Reaction and Lowemperature Chemistr22-23 Aug. 1996, dkai, Japan;
Sponsoredby Japan Atomic Engy Research Inst., Japan; Meeting sponsored in part by Japanese Society of Radiation Chemistry
Sponsoredn part by Chemical Society of Japan and Japan Radiation Research.Society
ReportNo.(s): JAERI-Conf-96-015; CONF-9608203; DE97-745388; No CopyrighajlACASI; A05, Hardcopy; A01, Micro
fiche

This issue is the collection of the paper presented at the title meeting. The 7 of the presented papers are indexed individually
(J.P.N.)
DOE
Conferencesl.ow Temperatue; BioassayElectron Tunneling

19980010584Paris VI Univ, France
Fifteenth Colloquium on High Resolution Molecular Spectoscopy: Piogramme and Abstracts
Sep.16, 1997; 371p; In English; 15th; Colloquium ldigh Resolution Molecular Spectrosco@yll Sep. 1997, Glasgowk
Contract(s)/Grant(sF61708-96-W0298
ReportNo.(s): AD-A329575; No Copyright;\Auil: Issuing Activity (Defense dchnical Information Center (DTIC)jbstracts
Only, Microfiche
The Topics covered include: high-resolution molecular spectroscopy, including new experimental techniques, measure-
ments,new analytic techniques and results, molecular databases.
DTIC
Molecular Spectiscopy;High Resolution

19980010623Korea Electric Power Corplaejon Research Centdaejon, Korea, Republic of
Development of wet-ppofed catalyst and catalytic exchange picess for tritium extraction
Song,Myung Jae, Korea Electric Power Corp., Korea, Republic of; Son, Soon Hwan, Korea Electric Power Corp., Korea, Repub
lic of; Chung, ¥ang Gun, Korea Electric Power Corp., Korea, Republic of; Lee, Gab Bocka Electric Power Corp., Korea,
Republicof; 1995; 336p; In Korean
Report No.(s): KEPRI-93N-J02; DE96-768132; No Copyright; Avail: Issuing Activity (Natl. Technical Information Service
(NTIS)); US Sales OnlyMicrofiche

To apply a liquid phase catalytic exchange(LPCE) process for the tritium extraction from tritiated heavy water, the wet
proofedcatalyst to allow the hydrogen isotopic exchange reaction between liquid water and hydrogen gas was develeped. A sty
rene divinyl benzene copolymer was selected asfaatioe catalyst support and was prepared by suspension copolymerization.
After post-treatment, final catalyst supports were dipped in chloroplatinic acid solution. The catalyst support had good physical
propertiesat a particular preparation conditidrhe catalytic performance was successfully verified through hydrogen isotopic
exchangeeaction in the exchange column. A mathematical model for the tritium removal process consisted fvbhR&ttled
processand cryogenidistillation process was established using the NTU-HTU method for LPCE column and the FUG method
for cryogenic distillation column, respectivey computer program was developed using the model and then used to investigate
optimumdesign variables whichfatt the size of columns and tritium inventory
DOE
Heavy Vdter; Liquid PhasesMathematical ModelsCatalytic Activity;Tritium; lon Exchanging
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19980010776Lincoln Univ, Dept. of PhysigsPA USA
High Voltage, Low Energy Material Interactions with Disassociation of Hydocarbon Gases
Taylor, Edward O., Lincoln Uniy USA; Standard Experiments in Engineering Materials Scienceexfohdlogy; Jul. 1997, pp.
437-445;In English; Also announced as 19980010742; No Copyrighail ACASI; A02, Hardcopy; A04, Microfiche

Operationof an internal combustion engine in a closed emission loop process is described. In addition, preliminary studies
of the Al-Si carbide reaction chamber of theAEERuir pollution technology document disassociation of the combustion gases of
carbonmonoxide, carbon dioxide and hydrocarbons tiiedacid waste gases of nitrogen oxides and sulfur oxides from the waste
gasstream occurring prior to re-entry into the diesel engine are reported.
Derived from text
Internal Combustion Enginesiydrocarbons;Gas Dissociation

19980010779San Jose State UniDept. of Materials EngineerinGA USA
Determination of Oxygen Diffusion in lonic Solids
ThomasShad, Sadose State UnivUSA; Hasenkamp, Erin, San Jose State Uhi8A; SelvadurgyGuna, San Jose State Univ
USA,; Standard Experiments in Engineering Materials Science and Technology; Jul. 1997, pp. 467-483; In English; Also
announceas 19980010742; No Copyrightyail: CASI; A03, Hardcopy; A04, Microfiche
The objective of this experiment is to demonstrate ionifudivity by measuring the current generated due to an oxygen par
tial pressure dference across a zirconia specimen.
Derived from text
Zirconium OxidesOxygen lonsPartial Pressue; lon Currents

19980010822Department of the NayWashington, DC USA

Chemically Specific Patterning on Solid Surfaces Using Surface Immobilized Enzymes

Turner, David C., Inventor, Department of the Navy, USA; Gaber, Bruce P., Inventor, Department of the Navy, USA; Apr. 08,

1997;19p; In English

Patent Info.: US-Patent-Appl-SN-841966

ReportNo.(s): AD-D018612; No Copyright;vail: Issuing Activity (Defense @chnical Information Center (DTIC)), Microfiche
Thisinvention relates to an enzyme-substrate system where both the enzyme and substrate are immobilized to solid surfaces

andthe immobilized enzyme is manipulated such that it can chemically modify the immobilized substrate surface.

DTIC

EnzymesSolid SurfacesPatterns

19980010938Technische Uniy Twente, Netherlands
Real Time Numerical Simulations and \isualization of Electrochemical Drilling
Noot, M. J., Technische Uniy Netherlands; dlea, A. C., €chnische Uniy Netherlands; Jansen, J. K. Mechnische Uniy Ne-
therlandsMattheij, R. M. M., Bchnische Uniy Netherlands; Marl997; 19p; In English
Report No.(s): PB97-204622; RANA-97-04; No Copyrightat CASI; A03, Hardcopy; A01, Microfiche

Gasturbines have to be providedth holes in order to provide cooling; these holes are made using an electrochemical drilling
techniqueSince this process is tedious and expensive, computer simulations are very useful. Such a model needs to incorporate
therelevant physical processes. A simulation system including real time user interaction and visualization togetfierenith ef
numericaltechniques has been developed using an object oriented design.
NTIS
Gas Trbines;Computerized Simulatiom®rilling

19980010942National Inst. of Standards andchnology Fire Science Diy Gaithersbuy, MD USA
Meeting of the UINR Panel on Fie Reseach and Safety Volume 1
Beall,K. A., National Inst. of Standards andchnology USA; Jun. 1997; 493p; In English; 13th, 13-20 M&96, Gaithersbgr
MD, USA
Report No.(s): PB97-184196; NISTIR-6030-V1; No Copyrightailk CASI; A21, Hardcopy; A04, Microfiche

The 13th meeting of the U.S.-Japan Panel on Fire Research and Safety was held at the National Institute of Standards an
TechnologyMarch 13-20, 1996. The core of the meeting consisted of technical sessions on design/risk/hazard/performance stan
dards,burning of real objects, experimental refinement and validatidine models, suppression, materials testing, detection,
andfires after earthquakes. The last of these topics took on special meaning in the wakeisdisteos since the 12th meeting:
amajor earthquake in Northridge, California and the Great Hanshaj-&arthquake on the Igest Japanese island of Honshu.
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In addition, the meeting hosted two one-day Symposia honoring two long-time princifidsegearch in general and this UINR
Panelin particular The first was in honor dProfessor Edward Zukoski on the occasion of his retirement from the California Insti
tute of Technology The second was imemory of Professor Kunio Kawagoe of the Building Research Instituteckyo Bcience
University.

NTIS

Fire Prevention;Fires; Confeences;Safety Management

19980010975San Antonio Air Logistics Centeelly AFB, TX USA
Thermal Desorption: A Technology ReviewFinal Report
Sullivan, Timothy P, San Antonio Air Logistics CentddSA,; Jul. 22, 1997; 93p; In English
Report No.(s): AD-A331953; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

New and innovative technologies have been developed to treat hazardous wastes because of the high costs of remediation
Onesuch technology is thermal desorption, which heats soils, sediments, and sludges to volatilize any contaminants present. Ther
mal desorption systems consist of units to heat the feedstock and secondary treatment systems to h&gdiecthgearierated
duringthe heating process. This method of remediaition has been demonstratetthefd®s Superfund InnovativeeEhnol-
ogy Evaluation (SITE) program, therelgiving a means of evaluating the performance of the technology Taeedifaspects
of desorption processes are discussed along with an in-depth review of thermal desorption system components. This is followed
by an evaluation of thermal desorption as a treatment method by reviewing how well it meets cleanup goals and how safe it is
for on-site workers. Through this evaluation, it was determined that thdesatption is able to achieve cleanup goals, but the
stackexhaust may contain contaminant levels thateed recommended exposure values. Therefore, monitoring of airborne on-
site contaminant concentrations is required to ensure the safety of persoithgirdfger monitoring in place, thermal desorption
canbe used safely andfettively at contaminated sites.
DTIC
Thermal RadiationTechnology UtilizationHazadous Véstes

1998001151 7Edgewood Research Development and Engineering Catierdeen Proving Ground, MD USA
Evaluation of a Post-Teatment Filter, Part 3, Experimental Study of Multicomponent Adsorption Breakthrough Final
Report,Sep. 1995 - Oct. 1996
Buettner, Leonard C., Edgewood Research Development and Engineering Center, USA; Leduc, Charles, Edgewood Researct
Developmentind Engineering CentddSA; Mahle, John C., Edgewood Research Development and Engineering O8wter
Aug. 1997; 45p; In English
Contract(s)/Grant(s): DA Proj. 102-62622-A-5-22
Report No.(s): AD-A332780; ERDEC-TR-317; No Copyrightaf: CASI; A03, Hardcopy; A01, Microfiche

A series of adsorption breakthrough experiments were performed using 1-, 2-, and 8-component challenges to a laboratory-
scalefilter system. The eluted concentration profiles are discussed. andettieoéfrelative humidity is demonstrated. Measured
vaporpressure data for DMMP and DIMP and adsorption equilibria for water on coconut shell carbon are also reported.
DTIC
Adsorption;Vapor Pressue; Humidity; Water; Gas Chomatographyiaboratory Equipment

19980011603DynCorp Environmental Programs Dj\Alexandria, VA USA
Method 1639: Determination of Tace Elements in Ambient Waters by Stabilized Bmperature Graphite Furnace Atomic
Absorption. Draft, January 1996
Jan. 1996; 46p; In English
Report No.(s): PB96-193255; EB21/R-96/006; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche

The method provides procedures to determine dissolved elements in ambient waters at EPA water quality criteria (WQC)
levelsusing stabilized temperature graphite furnace atomic absorpti@dvAJGIE may also be used to determine total recoverable
elementconcentrations in these waters. The method contains QC procedures that will ensure that contamination will be detected
whenblanks accompanying samples are analyzed.
NTIS
Ambient €mperatue; Graphite; Trace Elementsi\ater Quality
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19980011604DynCorp Environmental Programs Dj\Alexandria, YA USA
Method 1632: Determination of Inorganic Arsenic in Water by Hydride Generation Flame Atomic Absorption. Draft,
January 1996
Jan. 1996; 35p; In English
Report No.(s): PB96-193248; EB21/R-06/002; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche
The method is for determination of total inorganic arsenic (As) in filtered and unfiltered water by hydride generation and
flame atomic absorptiodetection. The method is designed for measurement of dissolved and total arsenic in the range of 10-200
ng/L. The method includes suggestions for improvements in facilities and analytical techniques that should maximize the abiltiy
of the laboratory to make reliable trace metals determinations and minimize contamination.
NTIS
Absorption Speatiscopy;Hydrides;Metals; Water

19980011605DynCorp Environmental Programs Dj\Alexandria, YA USA
Method 1640: Determination of Tace Elements in Ambient Waters by On-Line Chelation Preconcentration and Induc
tively Coupled Plasma-Mass Spectimetry. Draft, January 1996
Jan. 1996; 50p; In English
Report No.(s): PB96-193230; EB21/R-96/007; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche

Themethod is for the determination of dissolved elements in amivegrts at ER water quality criteria (WQC) levels using
on-linechelation preconcentration and inductively coupled plasma-mass spectrometry (ICP-MSlkaiseyused for deter
minationof total recoverable element concentrations in these waters. The method contains QC procedures that will assure that
contaminatiorwill be detected when blanks accompanying samples are analyzed.
NTIS
Mass Spectiscopy;On-Line System$lasmas (Physics)irace Elementsiater Quality

19980011618Secretariat d’Etat a la Recherchab. de Synthese @anique Algiers, Algeria
Designexperiment for Topo synthesis by using two pcessEssai de modelisation de deux procedes de synthese de I'oxyde
detri-n-octyl phosphine (©po)
Meddour,Laaldja,Secretariat d'Etat a la Recherche, Algeria; Loullou, Mustapha, Secretariat d’Etat a la Recherche, Algeria; Meg
herbi,Mohamed, Secretariat d’Etat a la Recherche, Algeria; Feb. 1997; 9p; In French
ReportNo.(s): INIS-DZ-0001; DE97-633320; No Copyrightyadll: CASI; A02, Hardcopy; A01, Microfiche; US Sales Only; US
SalesOnly

The main objective of this work is the optimization of agamophosphorus compound synthesis. In this contextyaMe
realizedTO PO synthesis by means of two process: one based on POCL3, and the other ond@ik®. i evidence thefetts
of three parameters (temperature, time and molar ratio from reactives) it is necessary to carry eight experiences '23’ factorial based
on all the possible combinations of the minimum and maximum values for the considered parameters in their nesjEative
ranges.
DOE
Temperatureeffects;Synthesis (ChemistryJime DependencéExperiment Design

19980011621DynCorp Environmental Programs Dj\Alexandria, YA USA
\Method 1631: Mercury in Water by Oxidation, Purge and Trap, and Cold Vapor Atomic Fluorescence Spectrometry.
Draft, January 1996
Jan. 1996; 38p; In English
Report No.(s): PB96-193214; EB21/R-96/001; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche

Themethod isfor determination of total mercury (Hg) in filtered and unfiltered water by oxidatiogegunrd trap, desorption,
andcold-vapor atomic fluorescence detection. The method is designed for measuremenHgfitothk range of 0.2-100 ng/L
andmay be extended to higher levels by selection of a smaller sample size. The method includes suggestions for improvements
in facilities and analytical techniques that should maximize the ability of the laboratoaktoreliable trace metals determina
tionsand minimize contamination.
NTIS
Desorption;FluorescenceMercury (Metal); Metals; Oxidation; Purging; Spectrometers
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19980011638Moss Landing Marine LahsCA USA
Method Development for Unenclosed Mesoscaledn Enrichment Experiment Final Report 1 Oct. 1993 - 31 Jul. 1997
Johnson, Kenneth, Moss Landing Marine Labs., USA; Coale, Kenneth, Moss Landing Marine Labs., USA; Dec. 15, 1997; 7p;
In English
Contract(s)/Grant(s): N00014-94-1-0125
Report No.(s): AD-A332971; Rept-21-1509-0494; No CopyrighgilA CASI; A02, Hardcopy; A01, Microfiche

Thelong-term goals of this work were to test the hypothesis that metals, especially iron, regulate rates of primary production
in High Nutrient, Low Chlorophyll (HNLC) areas of the oceawoTopen ocean, iron enrichments were conducted in the eastern
equatorialPacific. Four nM iron was added in a single addition during the first experiment (Oct. 1993) and in three separate addi
tionsof 2, 1 and nM in the second (May 1995). There was a strong response of the ecosystem with increases in primary product
ion rates and plankton biomass. Large changes in bio-optical properties were also observed. The second experiment, in which
higheriron concentrations were sustained for 1 week, produced a 20-fold increase in chloragighky for photoplankton bio
mass.The results of the experiments have been reported in some 20 journal articles.
DTIC
Chlorophylis;Iron; Oceans

19980011669Army Construction Engineering Research L.&hampaign, IL USA

Comparative Evaluation of Ultrafiltration/Microfiltration Membranes for Removal of Nitrocellulose (NC) Fines from

Wastewater Final Report

Kim, Byung J., Army Construction Engineering Research Lab., USA; Clark, Markrmy Construction Engineering Research

Lab.,USA; Lee, Yonghun, Army Construction Engineering Research Lab., USA; Jul. 1997; 94p; In English

Report No.(s): AD-A332826; USACERL-TR-97/8; No Copyright; Aail: CASI; A05, Hardcopy; A01, Microfiche
NitroCellulose(NC) is a basic constituent for military gun propellants. NC wastewater is a byproduct of the NC manufactur

ing process. Crossflow MicroFiltration/UltraFiltration (MF/UF) may recover NC fines and allow the wastewater to be recycled.

This bench-scale crossflomembrane filtration system was constructed to test the application of MF/UF technology to NC waste

water. This study was conducted in two phases. The results of Phase | were used to select a candidate membranealn Phase II,

pilot-scalecrossflow membrane filtration system was constructed to: (1) investigate the concentration polarization and fouling

mechanisntaused by NC fines during crossflow filtration of NC wastewater; (2) explore flux decline behavior of NC wastewater

streamswith various membranes; and (3) study tHea$ of operating parameters on flux decline behavius study found that:

1. UF membranes have a lower flux decline rate and a higher flux recovery than MF membranes, but UF membranes have a rela

tively low permeate production ratempared to MF membranes. 2. A critical membrane pore size of about 0.1 micron exists,

atwhich point the worst flux performance occursTBe cellulose-based hydrophilic membranes have the best flux performance.

DTIC

WaterTreatmentEvaluation;Filtration; MembranesCellulose Nitrate

19980011691Pittsbugh Univ, Dept. of ChemistryPittsbugh, A USA
AASERT94, Novel Materials and Devices fsm Self-Assembled Periodic Structues Final Report
Asher Sanford A., Pittsbgh Univ., USA; Nov1997; 4p; In English
Contract(s)/Grant(s): F49620-94-1-0268; AF Proj. 3484
Report No.(s): AD-A332624; AFOSR-TR-97-0602; No Copyrightailk CASI; A01, Hardcopy; A01, Microfiche

We request funding for one graduate studentork on a research program focused on developing new devices prepared from
self-assemblingubmicron periodic structures. The work involves synthesis of new colloidal materials that can be used to create
self-assembledub micron periodicities, which will be used to develop new devices in the fields of optics, spectroscopy-and sepa
ration science. We will create these submicron periodicities by utilizing the unique self-assembling property of monodisperse
charged colloids; charged colloids self-assemble in solution to form BCC or FCC crystalline arrays (periodicities). We will
examinethe underlying physical phenomena responsible for this self-assembly process and will dp&raiqeerimental condi
tions to prepare large defect free crystals. These crystals Bragg diffract light with extremely high efficiencies and are ideal for
opticalfiltering applications.
DTIC
Crystal DefectsPeriodic \ariations; Spectoscopy;Colloids; Crystals

19980011978Washington Uniy Saint Louis, MO USA

Sonochemical Synthesis of Molybdenum Disilicide (MoSi2lFinal Report 1 Apr. 1993 - Dec. 1996
Sastry, S. M., Washington Univ., USA; Buhro, W. E., Washington Univ., USA; Suryanarayanan, R., Washington Univ., USA;

60



Trentler, T J., Washington Uniy USA; Oct. 22, 1997; 105p; In English
Contract(s)/Grant(s): F49620-93-1-0131
Report No.(s): AD-A331930; AFOSR-97-0595TR; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche

Two successful solution phase synthesis methods were developed for the prepahdioocrystalline MoSi particles. The
first method consisted of coreducing molybdenum and silicon halides by NaK alloy in an ultrasagjitatsd hydrocarbon sol
ventfollowed by thermal processing at less than 1000 C under vacuum to eliminate byproduct salts. The second method was the
reactionof MoCI3 and Si in the solid state. These reactants underwent an ignition at approximately 500 C that resulted in the evolu
tion of SiCl4 and the formation of MoSi crystallites. Nanoparticles were compacted using a range of process variables. A microme
chanismbased model was developed for nanoparticle densification during uniaxial and hydrostatic pressing. The model takes into
accounthe efects on densification of agglomeration, bulk and surface impurities, fewer dislocations per particle, low-stability
of dislocations due to fine size, and other factors unique to nanoparticle systems. A good agreement of model predictions with
experimental data was observed for a wide range of material and processing variables. Significant strength increases were
observedor nanocrystallindoSi2. Howeverthe expected improvements in fracture toughness and ductility were not observed
presumabljbecause of high levels of carbon and oxygen in the particles and residual porosity in the compacts.
DTIC
Mechanical Poperties;TechnologiesSynthesis (ChemistryMolybdenum Compounds

19980011990Envirogen, Ing.Lawrenceville, NJ USA
Characterization and Optimization of Dual Anaerobic/Aerobic Biofilm ProcessFinal Report 3 Oct. 1995 - 2 Oct. 1996
Togna,A. P, Envirogen, Inc., USA; DiStefano, Thomas D., Envirogen, Inc., USA; Arkins, Martha, Envirogen, Inc., USA; Dudiak,
Karrie A., Envirogen, Inc., USA; Stefan, Robert J., Envirogen, Inc., USA; Jan. 30, 1997; 61p; In English
Contract(s)/Grant(s): F41624-95-C-4000
Report No.(s): AD-A332758; AL/EQ-TR-1996-0052; No Copyrightai CASI; A04, Hardcopy; A01, Microfiche

The purpose of this Phase | STTRat was to develop and characterize a dual anaerobic/aerobic hpoéitrass that pro
motesanaerobic reductive dehalogenation and aerobic cometabolic biodegradation, simultainemssigle biologicaleactor
The project focused on establishing the proof-of-concept for the simultaneous anaerobic dechlorination of tetrachloroethylene
(PCE)and cometabolioxidation of trichloroethylene (TCE) within a single laboratory-scale fluidized bed bioreactor (FBR) oper
atedunder bulk aerobic conditions . Concomitant BTEX (benzene, toluene, ethylbenzene, and xylenes) removal was also demon
strated. The bioreactor was inoculated with anaerobic sludge and a culture of the bacterium Burkholderia cepacia G4, which
degraded CE in the presence oblluene. Over the length of the project, approximately 90 and 80 percent of the PCE and TCE
addedto the system was degraded, respecth\BREX removal diciencies were consistently greater than 99 percentditldo-
roethene or vinyl chloride was detected in liquid or vapiuerfit samples. The bioreactor contained anaerobes that could-dechlo
rinatePCE during serum bottle experiments. The anaerobes could use methanol or hydrogen, but not toluene, as electron donor:
to reduce PCE. Biomass removed from the bioreactor was also capable of degrading TCE in serum bottles at rates comparable
to those observed during operation of ENVIROGEfiEId-pilot TCE bioreactors.
DTIC
AerobesAnaepbes;Activity (Biology); Trichloroethylene Oxidation;Election Tansfer; Chlorides;BiodegradationBacteria

26
METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals, e.q., corrosion; and metallurgy.

19980009139National Inst. of Standards andchnology Gaithersbuy, MD USA
Consolidation of Nanoscale lon Powders
Livne, Z., Nuclear Research Center, Israel; Munitz, A., Nuclear Research Center, Israel; Rawers, J. C., Department of Energy,
USA; Mar. 27, 1997; 32p; In English
Report No.(s): PB97-210785; NISTIR-5990; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

The consolidation behavior of two types of nanoscale iron powderstweied. One powder consisted of nanoscale grains
in nanoscale particles (NN) produced by evaporation/condensation. The other powder was made by ball milling and consisted
of nanoscale grains in micrometer scale particles (NM). For comparison the consolidation of two microscale powders was also
characterizedConsolidatiortechniques investigated were cold isostatic pressing (CIP), cold closed die compaction, hot isostatic
pressingand after CIPsintering. Significant diérences in consolidation behavior were found between the microscale and nonos
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calepowders and, indeed, between the nanoscale powders themselves. This behavior is believed at this timie thédeltae
fine grain size and, to some extent, the oxygen content of these materials.

NTIS

Metal Powder;Hot Isostatic Pessing;Grain Size;Powder (Particles)jron; Cold Pressing;CompactingGrinding (Comminu
tion)

19980009226NERAC, Inc, Tolland, CT USA
Laminated Metal and Steel Poducts. (Latest Citations flom the U.S. Patent Bibliographic File with Exemplary Claims)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866959; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents concerning the design and manufacture of laminated preducts com
posedof metals, steels, polymers, plastics, and ceramics. Citations discuss laminated sheets, plates, belts, films, tapes, foils, anc
layers.Also discussed are applications in semiconductor devices, electronic parts, combustion engines, opticebdispjays,
building materials, and cans.
NTIS
Bibliographies;LaminatesMetal Plates;Design AnalysisManufacturing

19980009234NERAC, Inc, Tolland, CT USA
Electrodeposition of Alloys. (Latest Citations fom the NTIS Bibliographic Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-866439; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning electrodeposition of alithsreference to bath composition and operating
conditions.Citations discuss heat-, weatorrosion-, and erosion-resistance coatings and thin films for high precision machining
andfinishing. Discussed also are surface properties of electrodeposits, deposition processes withsfestéhagkand pulsed
electrodepositionMolten salt, fused salt, andgamometallic electrolyte systems are presented.
NTIS
Bibliographies;Electrodeposition;Alloys; Erosion; Corrosion Resistanc&hin Films; Thermal Resistance

19980009282National Inst. of Standards andchnology Gaithersbuy, MD USA
Cold Compaction of Ball-Milled Nanograin Iron Alloys
Munitz, A., Nuclear Research Centlrael; Levine, Z., Nuclear Research Centael; Mar 13, 1997; 29p; In English
Report No.(s): PB97-210793; NISTIR-5991; No Copyrightailk CASI; A03, Hardcopy; A01, Microfiche

Cold consolidation of ball-milled powder is often unsuccessful because the ulgedinesize and the worked condition of
thepowder particles make them extremely hard. Couple this with the typicaéy particlesize of ball-milled powder and it is
clear why compacts of these materials contampelgorosity A dynamic cold consolidation technique is presented that can pro
ducehigh densityhigh hardness compacts from ball-milled nanograined powders. This method of cold compaction of various
iron alloy powders involved drop-weight upsetting of cold isostatically pressed cylinders. The resulting comgactsaater
ized by optical and scanning electron microscapicrohardness, ardknsity measurements. For comparison, results of static,
cold compaction tests up to 2.5 GPa are also reported on the same materials.
NTIS
Powder (Particles)Density Measwement;Grain Size;Scanning Electn Microscopy;Porosity; Static Ests;lron Alloys

19980009329Westinghouse Savannah River Caiken, SC USA
Helium embrittlement model and program plan for weldability of ITER materials
Louthan,M. R., Jr, Westinghouse Savannah River Co., USA; KanneRWJr, Westinghouse Savannah River Co., USAsfEn,
M. H., Westinghouse Savannah River Co., USA; Rankin,.DAEstinghouse Savannah River Co., USA; Cross, B.&lstivig-
houseSavannah River Co., USA; Feb. 1997; 40p; In English
Contract(s)/Grant(s): DE-AC09-96SR-18500
ReportNo.(s): WSRC-TR-97-0031; DE97-060154; No Copyrightails IssuingActivity (Natl Technical Information Service
(NTIS)), Microfiche
Thisreport presents a refined model of how helium embrittles irradiated stainless steel during welding. The model-was devel
oped based on experimental observations drawn from experience at the Savannah River Site and from an extensive literature
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searchThe model shows how helium content, stresstamgperature interact to produce embrittlement. The model takes into
account defect structure, time, and gradients in stress, temperature and composition. The report also proposes an experiment:
programbasedn the refined helium embrittlement model. A parametric study of thet@ff initial defect density on the resulting

helium bubble distribution and weldability of tritium aged material is proposed to demonstrate the roll that defects play in
embrittlementThis study should include samples ¢t using vastly diérent aging times to obtain equivalent helioomtents.
Additionally, studies teestablish the minimal sample thickness and size are needed for extrapolation to real structural materials.
Theresultsof these studies should provide a technical basis for the use of tritium aged materials to predict the weldability of irra
diated structures. Use of tritium charged and aged material would provide a cost effective approach to developing weld repair
techniquedor ITER components.

DOE

Helium; Weldability; Embrittlement;Austenitic Stainless Steeldechanical Poperties

19980009494National Physical LabVersailles Project on Advanced Materials and Standaediglington, UK
Bend Strength Measuiements for Hardmetals International Prestandardisation Collaborative Activity, Part 1, Rationale
and Results. echnical Working Area 21: Mechanical Ests for Hardmetals
Roebuck, B., National Physical Lab., UK; Jun. 1996; 248p; In English
ReportNo.(s): PB96-216023; NPLAMAS-TR-22-Pt-1; Copyright \&ived; Avail: Issuing Activity (Natl Bchnical Information
Service(NTIS)), Microfiche

This report is a compendium of results for a VAMAS international collaborative activity on bend strength for hardmetals.
Theinterlaboratory tests involved fourteen laboratories, in eight countries testing seven materials to eleven testpiece geometries.
Thereport provides the rationale for the activity as well as the results. It does not include detailed analysis of the data. A further
reportis planned within the next year giving recommendations for testing based on these results and will preseat\sisil|
of the data. Preliminargxamination of the data indicated that a very good agreement was obtained between testnatalie
ratories. However, considerable differences in strength were observed for the different geometries. Also testpiece preparation
methodwas an important factorhese issues will be discussed in more detail in the forthcoming analysis report.
NTIS
Bend ‘Ests;Metals; Mechanical Poperties

19980009507China Nuclear Information CenfrBeijing, China
Influence of carbon monoxide to the surface layer of uranium metal and its oxides
Wang, Xiaoling, Southwest Inst. of Nuclear Physics and Chemistry, China; Fu, Yibei, Southwest Inst. of Nuclear Physics and
Chemistry,China; Xie, Renshou, Southwest Inst. of Nuclear Physicaeahistry China; Huang, Ruiliang, Southwest Inst. of
NuclearPhysics and ChemistrZhina; Sep. 1996; 8p; In Chinese
Report No.(s): CNIC-01102; SINPC-0005; DE97-618559; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche; US
SalesOnly; US Sales Only

Thesurface structures of uranium metal and triuranium octaoxide (U308) and the influence of carbon monoxide to the surface
layers have been studied by X-ray photoelectron spectroscopy (XPS). After exposure to carbon monoxide, contents of oxygen
in the surface oxides of uranium metal and U308 are decreased and O/U ratios decrease 7.2%, 8.0% rédpeativedyiga
tion indicated the surface layers of uranium metal and its oxides were forbidden to further oxidation in the atmosphere of carbon
monoxide.
DOE
CarbonMonoxide;Surface LayersMetal SurfacestJranium; Uranium Oxides

19980009769Sandia National LahsAlbuquerque, NM USA
Solidification modeling of Nb bearing superalloys
DuPont,J. N., Lehigh Uniy USA; Marder A. R., Lehigh Uniy, USA; Robino, C. V Sandia National Labs., USA; [1997]; 13p;
In English; 4th; International Special Emphasis Symposium on Super@ll8y$25, 706 and Derivatives, 15-18 Jun. 1997 ,-Pitts
burgh,PA, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-97-1669C; CONF-970605-3; DE97-007150; No CopyrighjlAlssuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

The solidification behavior of experimental Ni base and Fe base superalloys containing Nb, Si, and C was studieférsing dif
entialthermal analysis (DA) and microstructural characterization techniques. The solidification reaction sequences responsible
for microstructural development were found to be similar to those expected in the Ni-Nb-C ternary system, where the solute-rich
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interdendriticliquid exhibited two eutectic-type reactions at the terminal stages of solidification: L (yields) ((gamma) + NbC) and

L (vields) ((gamma) + Laves). A pseudo ternary (gamma)-Nb-C approach was developed to provide a quantitative description
of solidification behavior for these experimental alloys. Solute redistribution calculations in the model are based on a previous
approactdeveloped by Mehrabian and Flemings, with modifications made to account for the higiowifate of C in the solid.
Solidificationparameters for Nb and C were determined through &1idelectron probe microanalysis techniques and used as
inputs to the model. Reasonable agreement is found between calculated volume fractions of the (gamma)/NbC and
(gamma)/Lavesonstituents and those measured experimenfidily modeling results permit detailed descriptiofithe relation
betweeralloy composition and microstructural evolution during solidification.

DOE

HeatResistant AlloysMicroanalysis;Microstructure;SequencingSolidification; Solutes;Ternary Systemsthermal Analysis

19980009839lllinois Inst. of Tech, Mechanical and Aerospace Engineering Dephicago, IL USA
Synthesisand Characterization of Mechanically Alloyed Ordeied Intermetallic Materials Final Report 1 Jun. 1994 31
Jul. 1997
Dollar, Marek, Illinois Inst. of €ch., USA; Dymek, Stan, lllinoimst. of Tech., USA; Choo, Hahn, lllinois Inst. oé@h., USA;
Nash,Philip, Illinois Inst. of Bch., USA; Uy Soon-Chul, Illinois Inst. of 8ch., USA; Oct. 30, 1997; 52p; In English
Contract(s)/Grant(s): F49620-94-1-0233
Report No.(s): AD-A332498; AFOSR-TR-97-0665; No Copyrightais CASI; A04, Hardcopy; A01, Microfiche

This report summarizes our studies aimed at improving high temperature strength and creep resistance of mechanically
alloyed(MA) intermetallics. MA and hot extruded NiAl was subjectesghormal grain growth and secondary recrystallization
(SRx)and the latter mechanism proved to significantly improve creep resistance. The minimum creep rate in SRx material was
decreasedne to two orders of magnitude in comparison to creep in the as-extwmiditlon. A diferent approach was to first
synthesizeNiAl powder containing AIN dispersion and then to fabricate composites containing Al203 Tibersomposite pro
cessedn the present study is one of the strongest NiAl-based alloys ever produced. In yet another attempt to optimize high temper
ature properties of intermetallics more refractory, Nb3Al-based materials were produced. It has been shown that mechanical
alloying followed by hot pressing is a viable procesgiogte for niobium aluminide intermetallics. The compressive strength of
theexamined materials was found to be superior to that iNihk but the ductility was lowefThe minimum creep rates were
foundto be approximately one order of magnitude less than those in MA NiAl. The creep rates in the present materials approach
thosein NASAIR 100, a first generation Ni-base single crystal superalloy
DTIC
Intermetallics;Creep Stength;Alloying; Hot Pressing;Compessive Sangth;Niobium Alloys;Heat Resistant Alloys

19980009843NERAC, Inc, Tolland, CT USA
Die Materials: Latest Citations from METADEX
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-863014; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning material selection when designing dies. Citations cavszdifes extrud
ing, wire drawing, punching, blanking, ffing, cold heading, pressing and stamping. Material heat treatment, surface treatment,
andcoating applications to extend tool life are considered.
NTIS
Bibliographies;Dies; Design Analysis

19980009859NERAC, Inc, Tolland, CT USA
Protection of Aerospace Components: Latest Citations &m METADEX
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862727; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the protection of aerospace components against surface wear and corrosion.
Citationsfocus on surface coatings, including sprapor deposition, vacuum, andfd#fion coatings technologies. Electrical
andchemical plating of surfaces are also covered. Coverage includes pre-treatnemiaofd corroded surfaces to promote adhe
sion and bonding, testing of protected surfaces to assess their durability, wear, and corrosion resistance, and effects of surfac
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protectionon the componergt’mechanicaproperties. Components include frames, empennages, skins, and landing gear of air
craftand helicopters.(Contains 50-250 citations and includes a subject term index and title list.)

NTIS

Protective CoatingsBibliographies;Corrosion Pevention;Aircraft Structues

19980009894International Tade Commission LibrayyVashington, DC USA
StainlessSteel Wre Rod from Germany, Italy, Japan, Korea, Spain, Sweden, andaiwan. Investigation No. 701-A-373
and Nos. 731-RA-769-775 (Peliminary)
Sep. 1997; 148p; In English
Report No.(s): PB98-107006; USITC/PUB-3060; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Onthe basis of the record developed in the subject investigations, the USA InternatoleaCommission determines, pur
suant to section 703(a) of thariff Act of 1930 (19 U.S.C. section 1671b(a)), that there is a reasonable indication that an industry
in the USA is materially injured or threatened with matenigiry by reason of imports from lItaly of stainless steel wire rod, pro
videdfor in subheading 7221.00.00 of the HarmonizedfffSchedule of the USA, that are alleged to be subsidized by the Govern
mentof Italy.
NTIS
Stainless Steel$nvestigation;Wire; Economic Impact

19980009897NERAC, Inc, Tolland, CT USA
Passivation of Stainless Steels. (Latest Citationsofin Information Services in Mechanical Engineering Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-865688; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning chemical and structural properties of the passivated surfaces of stainless steel.
Topics cover applications; analyses; corrosion behavior; and techniques of passivating films, coatings, and surface treatments.
Referencesover techniques used to analyze the surface conditions, including ellips@ugtwelectron spectroscopy (AES),
andx-ray photoelectron spectrosco§ontains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Passivity;Stainless Steels

19980009987Delaware Uniy Dept. of Mathematical Sciencddewark, DE USA
Corr osion of Metal Matrix Composites Final Report Aug. 1996 - Aug. 1997
Hall, lan W, Delaware Uniy USA; Nov 1997; 43p; In English
Contract(s)/Grant(s): F49620-93-1-0500; AF Proj. 3484
Report No.(s): AD-A332029; AFOSR-97-0632TR; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

Longterm immersion testing and short term electrochemical testing have been carried out on two metal matrix composites
andtheir corresponding unreinforced alloys. The composites were 15% alumina reinforced 6061-#idboyAl-Si alloy rein
forcedwith 20, 30, 40 or 55% SiC patrticles. It is shown that the pitting potentials are essentially independent of theopresence
absencef reinforcement particles, as well as of thaitume fraction. Corrosion is shown to be generally more severe in the com
posites than in the unreinforced alloy and weight loss rates may be 3 or 4 times greater. The presence of intermetallic particles
stronglyaffects the corrosion and titanium/zirconium-rich particles, believed to arise as a consequence of the processing route,
have been shown to have a particularly deleteridiestedn corrosion of the 6061-Al alloy
DTIC
Metal Matrix CompositesCorrosion Resistance

19980010041Naval Research LafPlasma Physics Diwvashington, DC USA
Reflective Probing of the Electrical Conductivity of Hot Aluminum in the Solid, Liquid and Plasma Phases
Mostovych, Andrew N., Naval Research Lab., USA; Chamgy Naval Research Lab., USA; Nd®, 1997; 16p; In English
Report No.(s): AD-A331819; NRL/MR/6700--97-7996; No Copyrightait CASI; A03, Hardcopy; A01, Microfiche

The physics of dense aluminum in transition between metallic and insulating states of the solicadidyldsma phases
is probed in thermallgquilibrated, inertially confined, laser heatedj¢ds. Tme resolved laser probes measure the reflectivity
of thin aluminum layers embedded inside thgearThe electrical conductivity is inferred from the reflectivity with a free-electron
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Drude conduction model. It is found to be sharply below liquid aluminum values and differs by at least an order of magnitude
from current theoretical predictions.

DTIC

Electrical ResistivityReflectancelLiquid Metals;Aluminum;Remote Sensors

19980010101Wisconsin Univ, Dept. of Materials Science and Engineeridigdison, WI USA
Synthesis of Solidification Structule in Undercooled Liquids Final Report
Perepezko, J. H.; Sep. 1997; 95p; In e
Contract(s)/Grant(s): DAAH04-93-G-0296
Report No.(s): AD-A332069; ARO-31042.12-MS; No Copyrightaik CASI; A05, Hardcopy; A01, Microfiche

At high undercooling, the solidification of alloys can result in the suppression of the usual crystallization reactions and in
theformation of nonequilibrium phases with distinct and novel microstructures. When a ligulabisided into a fine droplet
dispersion in order to isolate nucleation catalysis, substantial undercooling may he observed before theotidgitatibn,
asdemonstrated by the current work. An improved droplet techrigsdeen applied to investigate the phase selection kinetics,
nucleation catalysis reactions and thermal history that control microstructural evolution during solidification of highly under-
cooled melts. New developments involving droplet population and single droplet experiments in the application of nucleation
catalysisto control undercooling have been used to identify specific active nucleastsdies on Al-base alloys, an enhanced
controland reproducibility of fine scalmicrostructure formation processes has been achieved in elevated temperature alloys and
thenew class of amorphous Al alloys.continuing development of droplet methods to treat copper alloys and cast iron has been
pursuedalong with the application gfarticle incorporated droplets to examine composite solidification processing. Throughout
the experimental work, attention is given to the evaluation of the relevant metastable phase equilibria and reaction kinetics which
arequite useful for the interpretation of solidification microstructure and in the identification of alloy design strategies. In addition,
processingnodels have beesteveloped further with the aim to formulate microstructure maps for high undercooling selidifica
tion in order to guide the control of microstructure synthesis.
DTIC
Solidification; Liquid Metals;Microstructue; Nucleation

19980010201McDonnell-Douglas AerospackicDonnell Douglas CorpSaint Louis, MO USA

The Use of IVD Aluminum Coating to Replace Cadmium Platings

Holmes, Vernon Lee, McDonnell-Douglas Aerospace, USA; Second Aerospace Environmental Technology Conference; Mar.

1997,pp. 127-136; IrEnglish; Also announced as 19980010184; No CopyrighajlACASI; A02, Hardcopy; A06, Microfiche
TheMcDonnell Douglas Corporatian(MDC) lon \apor Deposition (IVD) of Aluminum coating process is a viable substi

tutefor cadmium plating finding wide use throughout the DoD repair/maintenance comn@adtyium is a toxic metal, a sus

pected carcinogen, and on theAEFY hazardous materials list for reduction or elimination from the workpGadmiumwaste

streamsarise from several maintenance operations: paint stripping (depaint media contaminated with cadmium), cadmium strip

ping, and cadmium plating. On@admium escapes into the environment, it can find its way into the water supply or food chain.

In September 1992, OSHA issued an Expanded Standard which restricted the permissible exposure limits (PEL) to cadmium dust

therebyincreasing regulatory record keeping, medical surveillance, and cost for protection of workers above the Bxganded

dards action level. In contrast, aluminum and the IVD aluminum coating process are environmentally clean and worker friendly

Aluminum dust is nontoxic and is regulated only at the "nuisance tlist! by OSHA. © eliminate cadmium usage, MDC has

assisted the Air Force, Navy, Marine, and Army repair/maintenance facilities with equipment recommendations, equipment

installation,and operator and maintenance training on both the coating peswkssgjuipment. In addition, MDC contracted with

the Sacramento Air Logistics Center (ALA) and with harnerRobins-ALC to eliminate the use of cadmium. The Ogden-ALC

hascontracted MDC to evaluate IVD aluminum coating, zinc-nickel platings, and a S#rooeding for replacement of cadmium

platingin landing gear overhaul operations. CurretffpC is evaluating cadmium replacement with IVD aluminum on the C-17

andhas started a program to improve 1VD aluminum coating procksslability through process cycle time reduction and updat

ing equipment to state-of-the-art configuration. The MDC presentation will discuss program activities and accomplishments

directedat cadmium elimination.

Author

Aluminum Coatingsyapor DepositionEnvironment EffectsAlternatives;Cadmium;Hazadous MaterialsPaints

19980010223Boeing Defense and Space Grp8pattle, VW USA

Nickel Strike Elimination
Adjorlolo, A. A., Boeing Defense and Space Group, USA; Nelson, M. J., Boeing Defense and Space Group, USA!. Rielder
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Boeing Defense and Space Group, USA; Second Aerospace Environneshitabl®gy Conference; Ma997, pp. 343-362; In
English;Also announced as 19980010184; No CopyrighgiACASI; A03, Hardcopy; A06, Microfiche

Nickel is one of seventeen materialgyeted by the E®for regulation. In fact a recent Boeing Safafigalth, and Environ
mentalAffairs (SHEA) toxicology report declared that "nickel may present the sagree of carcinogenic risk as does cadmium
andchromium.” In anticipation of potential regulation, Boeing halsintarily committed to reduce its use by 50% by 1995. Elimi
nation of nickel within the company would target three current processes: electroless nickel plating (Boeing corporate process
specificatiorBAC 5728), electrolytic nickel plating, and nickel striking (BAC 5746). of these three processes, nickel strike, which
is covered in BAC 5746, is the most widely used; consequently its elimination carries a significant benefit for the Boeing Com
pany.The present report summarizes an investigatifieetahade by Boeing Defense & Space Group Materials & Processes group
to reduce Boeing nickel use by substitution of iron strike.
Author
Nickel Plate;Substitutestron; Electoless DepositionElectoplating; Nickel; Toxic Hazads

19980010224Concurrent &hnologies CorpJohnstown, R USA
Chrome-Free Conversion Coating Pocess Evaluation
Brezovec, Paul, Concurrenédhnologies Corp., USA; Second AerospBoeironmental &hnology Conference; Mat997,
pp.363-372; In English; Also announced as 19980010184
Contract(s)/Grant(s): BRCR-822997-01-0; No Copyright,\ail: CASI; A02, Hardcopy; A06, Microfiche

Thepurpose of this US EPproject was to perform a full-scale evaluation of a chromium-free chemical conversion coating
processThe metal substrate selected for screening purpose808asT6 aluminum allayThe chromium-free conversion ceat
ing, a fluotitanic acid modified organic chemistry from a commercial supplier, was demonstrated using the variable screening
portionof a sequential experimental design and analysis strategytechnique of analysis of variance, and the associated-signifi
cance tests was applied. The approach consisted of using realistic manufacturing conditions to conversion coat aluminum fol-
lowed by powder coating or cathodic electrocoating. Critical process operating parameters of the conversion coating baths,
includingthe composition of dischges to the environment, were monitored and reported. Futtieeguality of the coating prep
erties,when compared to the custorigerequirements, were tested and reported.
Author
AluminumaAlloys; Chromium;Coating; Surface FinishingAluminum OxidesSurface Reactiong€orrosion Resistance;oat-
ings; Oxidation

19980010231Lockheed Martin Missile and Spac&unnyvale, CA USA
Minimization of Cyanide Waste: Rejuvenation of Silver Cyanide Plating Bath
Tam, Tom M., Lockheed Martin Missile and Space, USA; Larson, Jeff C., Lockheed Martin Missile and Space, USA; Second
Aerospace EnvironmentakThnology Conference; Mat997, pp. 437-453; In English; Also announced as 19980010184; No
Copyright;Avail: CASI; A03, Hardcopy; A06, Microfiche

The LMMS Sunnyvale Facility has been generating about 1000 Ib of cyanideNadensolution each yedte waste is
aresult of having to dispose of silver cyanide plating bath due to carbmuiltelp. In this presentation we will report on a method
thatwe evaluated and used to rejuvenate a Silver Cyanide Plating bath. The method we used is to add Barium Hydroxide to the
plating bath which selectively removes the carbonate as Barium Carbonate. The implementation of this rejuvenation has enabled
usto: minimize the cyanide waste, improve the process control, ané sayeificant amount of silveAll these have resulted
in a considerable cost savings to the company
Author
CyanidesMaste ManagemenElectroplating; Baths;CarbonatesChemical Reactiongjazadous \estes;Waste Teatment

19980010232Armstrong Lah.Environics Directoratelyndall AFB, FL USA
An Air Force Pollution Prevention Initiative: 'Demonstration of a Non-Chromate Conversion Coating for lon Vapor
Deposition (IVD) Aluminum’
Smith, Anthony Ray Armstrong Lab., USA; Singe€arl, Acurex Corp., USA; Hall, Brent, Acurex Corp., USA; Jozewicaj-W
ciech,Acurex Corp., USA; Second Aerospace Environmergahmology Conference; Mak997, pp. 455-460; In English; Also
announceas 19980010184; No Copyrightyail: CASI; A02, Hardcopy; A06, Microfiche

Thegoal of this project is to demonstrate a non-chromate alternative to chromate conversion coatings currently used for IVD
aluminum-coated parts. When successful, this effort will improve the work environment at Air Force Air Logistics Centers
(ALCs), reduce hazardous waste production from the IVD aluminum/conversion coating process, and virtually eliminate the need
for expensive pollution control equipment. This alternative technology will replace the chromate conversion coating, comply with
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ML C83488, and reduces hazardous waste generation and disposal. Stringent environmaettapatidnal health regulations

for Air Forceelectroplating facilities are restricting pollutant discjesrfrom the ALCs and have escalated the cost of waste dis
posal.Chromate conversion coatings contain hexavalent chrome, a known human carcinogen. Demonstration and validation of
alternativeconversion coatings for IVD aluminum are needed to ensure that coatings for Air Force aircraft parts will meet perfor
mancecriteria in military specifications in an environmentally friendly manmbe Air Force ALCs are eliminating the use of
cadmium processing for aircraft maintenance and overhaul in order to eliminate hazardous cadmium wastestreams. With the
exceptionof a sacrificial, corrosion-resistant barridgre replacement process, ion vapor deposition (IVD) of aluminum, elimi-
natesmany of the environmental problems associated with cadmium processing. The traditional corrosion barrier used with the
IVD process uses a chromate conversion coating to provide additional corrosion protection and an improved base for paint or
primer adhesion. The Air Force (Armstrong Laboratory, Environics Directorate) entered a contract with McDonnell Douglas
Aerospace-EagMDA-E) in 1993 to identify a non-chromate coating alternative to traditional chromate conversion coating for
IVD aluminum. A number of conversion coating candidates were testadHesion and corrosion protection. In addition, the
candidate coatings were subjected to a number of performance tests which included electrical resistance, adhesion, corrosion
humidity resistance, and fluid resistance. Results were then compared with a baseline chromate conversion coated panel. Follow
ing the full test cyclethe best candidate non-chromate conversion coatings were selected for the Armstrong Labdeatory’

stration and validation project which began in May, 1996. Acurex Environmental Corp. is the contractor performing the
demonstratiorand WR-ALC, Robins Air Force Base, Ggiaris the demonstration facility

Author

Aircraft Parts; Chromates;Coatings;Hazaidous Véistes;Environment Effectsyapor DepositionAluminum Coatings

19980010428NERAC, Inc, Tolland, CT USA
Physical and Electrical Poperties of Beryllium Base Alloys. (Latest Citations fom METADEX)
Feb. 1996; In English
Report No.(s): PB96-862503; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the properties of beryllium base alloys. Included are discussions of magnetic,
mechanical, and thermodynamic properties. Special emphasis is placed on superconductivity and magnetic susceptibility. The
oxidationof beryllium base alloys in a variety afmospheres is also reviewed. (Contains 50-250 citations and includes a subject
termindex and title list.)
NTIS
Bibliographies;Beryllium Alloys;Electrical Properties

19980010442NERAC, Inc, Tolland, CT USA
Brazing. Alloys, Atmosphels, Fluxes: (Latest Citations fom METADEX)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862859; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning braze filler materials and alloys used in joining metal, composite, and ceramic
parts. Citations cover joint surface pretreatment, flux applications, and atmosphere control. Brazing of similar and dissimilar
materialsis considered.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Brazing

19980010457Carnegie-Mellon Uniy Dept. of Metallugical Engineering and Materials ScienBétsbugh, FA USA
Creep Resistance of GammaiAl Micr ostructures Final Report 1 Jul. 1996 - 30 Jun. 1997
Pollock, Tresa M., Carnegie-Mellon UniMUSA; Sep. 1997; 3p; In English
Contract(s)/Grant(s): F49620-94-1-0380
Report No.(s): AD-A330577; AFOSR-97-0526TR; No Copyrightaik CASI; A01, Hardcopy; A01, Microfiche
The development of microstructure and its influence on creep properties has been studied-#8M@Tr-2Nb alloys.
The addition of 0.9 atomic % Mo to tha-#8AI-2Cr-2Nb composition results in the formatiohthe ordered B2 phase. The pres
enceof this phase along with a small amount of alpha2 at grain boundaries was foufadtieedf limit grain growth at 125
deg C during heat treatments that produce equiaxed gamma microstructures. The gamma -> alpha transformation produces a
plateswith severabrientation variants within gamma grains during subsequent annealing of the equiaxed gamma microstructures
belowthe a-transus. Formation of this a2 morphology results from rapid up-quenching and this structure persists through anneal
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ing, cooling, and creep testing. Bifences in minimum creep rates for several microstructures containing varying amounts multi
or single variant gamma/a2 grains are shown to be minimal. The predévioehas also resulted in improved creep resistance

in equiaxed gamma, and gamma + a2 + B2 structures as compared to similar microstructures in the Ti-48AI-2Cr-2Nb alloy.
Deformationduring creep at 760 deg C at stredsetsveen 200 and 400 MPa occurs by a combination of twinning and dislocation
glide without recrystallization, resulting in powkaw stress exponents in the range o6 ®. Only minimal strain path dependence

of the minimum creep rate was detected in a comparison of creep rates in stress jump, stress drop and single stress tests.
DTIC

Annealing;Atoms;Cooling; Creep Ests;Deformation;Drop Tests;ExponentsGliding

19980010554Japan Atomic Engy Research InstDept. of Reactor Satety Researtbkyo, Japan
Fractur e toughness and mechanical pperties of aluminum alloys for reseach reactors
ShibataKatsuyuki, Japan Atomic Erggyr Research Inst., Japan; Kikuchi, Hiroyuki, Japan Atomicd@nBesearch Inst., Japan;
Kaneda,Yoshiro, Japan Atomic Engy Research Inst., Japan; Kodairayfieo Japan Atomic Engly Research Inst., Japan; kchi
kawa,Hiroki, Japan Atomic Engly Research Inst., Japan; M&897; 65p; In Japanese
Report No.(s): JAERI-Research-97-015; DE97-745377; No Copyrighil:ACASI; A04, Hardcopy; A01, Microfiche

Aluminum alloys have beeunsed as the structural material of the research reactor or because of their good properties for corro
sion resistance and machinability as well as high neutron economy. In order to respond to the needs to maintain the aged core
structureand to utilize for the high performance research reactadiation test of aluminum alloys were initiated to provide the
database on the toughness and strength of aluminum alloys aged under research reactor condition. This report describes the result
of tensile test, hardness test, Charpy impact test and fractugieness test on A5052-O and A6061-T6 aluminum alloys under
theunirradiated condition. From those tests, it was found that base metal of A5052-O has the highest toughnesntselded
of A5052-O and A6061-T6 is equivalent and have medium toughness, anuétatef A6061-T651 has very low toughness.
DOE
AluminumAlloys; Fracture Stength; ToughnessReactor Materials

19980010557NERAC, Inc, Tolland, CT USA
Metals for Cryogenic Applications (Latest Citations fom METADEX)
Feb. 1996; In English; Page count unavailable
Report No.(s): PB96-862941; Copyrightied; Avail: Issuing Activity (Natl Echnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning technolaggt development of metals for cryogenic applications. The proc
essingmechanicaproperties, and compositions of specific alloys are detailed. Applications include aircraft, rockets, spacecraft,
and equipment used to store and transport cryogenic fluids. (Contains 50-250 citations and includegerstibgiot and title
list.)
NTIS
Bibliographies;CryogenicsMetals

19980010562NERAC, Inc, Tolland, CT USA
Recycling Zinc. (Latest Citations fom the NTIS Bibliographic Database)
Mar. 1996; In English
Report No.(s): PB96-866405; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning the processeggyeunse patterns, trends, prospective sources, etc., of zinc
recycling.Processes discussed include distillation, pyrochemical processing, and electrorefining. (Contains 50-250 citations and
includesa subject term index and title list.)
NTIS
Bibliographies;Recycling;Zinc

19980010563NERAC, Inc, Tolland, CT USA

Corrosion Protection by Means of Galvanizing. (Latest Citations fom Information Services in Mechanical Engineering
Database)

Mar. 1996; In English

Report No.(s): PB96-866413; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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The bibliography contains citations concerning the protection of surfaces against corrosion using galvanizing techniques.
Methodsof application and surface finishing are included. Emptiagitaced upon small parts such as wire, bolts, and tubing.
One-sidectoating for automotive applications is also presented. (Contains 50-250 citations and includes a subject term index and
title list.)

NTIS
Bibliographies;Corrosion Pevention;Zinc Coatings

19980010620Wright State Uniy Dept. of Mechanical and Materials Engineeribgyton, OH USA
AASERT-92 Experimental Verification of Optimally Designed Metal Forming Processed-inal Report, 1 Jun. 1993 - 31
May 1996
Grandhi, Ramana.\W\fight State Uniy; USA; Oct. 22, 1996; 41p; In English
Contract(s)/Grant(s): F49620-93-1-0313
Report No.(s): AD-A329772; AFOSR-97-0446TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

This research focuses on developing a method for the preform design engineering of material forming processes. In this
researcha sensitivity analysis method for preform die shape desigraterial forming processes is developed using the rigid
visco-plastidinite element method. The preform die shapes are represented by cubic B-spline curves. The control pofiits or coef
cientsof B-spline are used as the design variables. The optimization problem is to minimize the zone where the realized and desired
final forging shapes do not coincide. The sensitivities of the objective function, nodal coordinates, and nodal velocities with
respecto the design variables are developed in detail. A procédummmputing the sensitivities of history-dependent functions
is presented. The remeshing procedure and the interpolation/transfer of the history-dependent parametersectivd stsaa,
arestated. The procedures of sensitivity analysis based preform die design are also described. In addition, a metdjdsor the
mentof the volume loss resulting from the finite element analysis is given in order to make the workpiece volume consistent in
eachoptimization iteration. The method developed in this report is used to design the preform die shapapd faging pro
cessesincluding plane strain and axisymmetric deformations. The results show that a flaslgiessviith a complete die fill
is realized using the optimized preform die shape.
DTIC
Metal Working; Finite Element Method:-orging

19980010744Loyola Coll, Dept. of Electrical Engineering & Engineering Scigrigaltimore, MD USA
Metallurgical Evaluation of Historic Wrought Iron to Provide Insights into Metal-Forming Operations and Resultant
Microstructure
Elban,Wayne L., Loyola Coll., USA; Elban, Mark A., Carroll Christian High School, USA; Standard Experiments in Engineering
MaterialsScience anddchnology; Jul. 1997, pp. 27-53; In English; Also announced as 19980010742; No CopyaihCA-
SI; A03, Hardcopy; A04, Microfiche

Usingstandard procedures fthre microstructural characterization of metals and alloys, the metallographic preparation and
examination of wrought iron is described. The material investigated was takea frotmolled plate that had a bend at one end.
Sincewrought iron is expectetd be anisotropic, longitudinal, planand transverse sections were studied. Once prepared, the
samplesvere examined using reflected light microscapgnsistent with other published photomicrographs, the microstructure
is highly inhomogeneous. Several features were evaluated qualitatinadlyling slag characteristics (shape, distribution, erien
tation, and size), porosity and cracks, ferrite grain shape and size distribution, and the location of slag relative to ferrite grain
boundariesThe microstructure indicates that the iron was most probably made in the 1800s. For the longitudinal sample in partic
ular, the slag distribution provided flow lines allowing identification of the hot rolling direetiohshowing the bulk material
responséo the forming operation$n addition (optional activity), microindentation hardness testing was performed. Limited dia
mondpyramid (\Mckers) testing was done to relate to measurements on other historic wrought iron. More extensive diamond pyra
mid (Knoop) testing was done to assess plastic anisotropy and its relationship to historic metal-forming operations.
Author
Wrought Alloys;lron Alloys;Metal Working; Forming echniquesMicrostructue; Mechanical Poperties

19980010746Utah Univ, Dept. of Metallugical EngineeringSalt Lake CityUT USA
Identification of an Unknown Steel Specimen
Callister,William D., Jr, Utah Univ, USA; Standard Experiments in Engineering Matei&gience anddchnology; Jul. 1997,
pp. 65-74; In English; Also announced as 19980010742; No Copyrighit: £ASI; A02, Hardcopy; A04, Microfiche

This experiment is used by the author as a "capstone” experience for a sophomore-level materials s@agoeeandg
laboratory course; it is analogous to the traditional unknown determinatias thsstd in many freshmen chemistry qualitative
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analysisclasses. The experiment conducted previotkisoone involves the Jominy end-quench test. In this Jominy experiment,
eachgroup oftwo or three students, has the opportunity to perform an end-quench test on each of plain-carbon (1040) steel and
alloy(either4140 or 4340) steels. Therefore, the students have some understanditigeaslationships that exist between heat
treatment(i.e., cooling rate), microstructure, and hardness for both plain-carbon and alloy steels.

Derived from text

Heat TeatmentQualitative AnalysisExperimentationEducation;SteelsAlloys

19980010747San Jose State UniDept. of Materials EngineerinGA USA
Measurement of Springback Angle in Sheet Bending
Hilden, J., San Jose State URiUSA; Lewis, K., San Jose State UnSA; MeamaripoyrA., San Jose State UniWSA; Selva
duray,Guna, San Jose State UpiSA; Standard Experimenits Engineering Materials Science aretfinology; Jul. 1997, pp.
75-91;In English; Also announced as 19980010742; No Copyrighail ACASI; A03, Hardcopy; A04, Microfiche

Well over half of all world wide metal production results from forming operations on sheet-metals. In nearly all of these form
ing operations, the metal must be bent in at least one area. Examples of this include forming of aluminum rain gutters, aircraft
skins,auto bodies, appliance shells, soda cans, fan blades, etc. Because of the extremely high volume of these sheet metal forming
operations, considerable attention has been focused on perfecting sheet metal bending operations. Specg®ad\pf spring
backhas been well studied and documented for the case of cold working metallic sheets. The objectives of this experiment are
to determine the springback ratio of sheet metal specimens as a function of bend radius, and to compare these values to expecte
springbackratios using a mathematical prediction.
Derived from text
Metal SheetsMetal Working; Forming echniquesExperimentationElastic Bending

19980010753Texas A&M Univ, Dept. of Mechanical EngineerinGollege Station, TX USA
The Application of Computers to the Determination of Coriosion Rates for Metals in Aqueous Solutions
Griffin, R. B., Texas A&M Univ, USA; Cornwell, L. R., @as A&M Univ, USA; Ridings, Holly E., &as A&M Univ, USA;
StandarceExperiments in Engineering Materials Scieaod Bchnology; Jul. 1997, pp. 183-197; In English; Also announced as
19980010742No Copyright; Avail: CASI; A03, Hardcopy; A04, Microfiche

It has been variously estimated that corrosion costs the industrialized world 3.5 to 4 % of ascGuosy'National Product
(GNP).About 25% of the steel produced each year goes to replace metal that has been lost due to corrosion. Application of current
technologyand information can significantly reduce the losses resulting from corrosion. This has been estimated to be approxi
mately 25%. Many universities have some type of corrosion program both in the US and abroad. A listing of universities with
corrosionprograms is published each year in Materials Performance, a publication of National Association of Corrosion Engi
neers (NACE), Houston, TX.
Author
Corrosion; Computer €chniquesCosts;Metals; Technologies

19980010759Purdue Uniy School of BchnologyWest Lafayette, IN USA
Second Steel Heat fleatment Lab: Austempering
Olesak,Patricia J., Purdue UnjMJUSA; National Educators’ Wkshop: Update 1996; Jul. 1997, pp. 255-259; In English; Also
announced as 19980010742; No Copyrigh&il CASI; A01, Hardcopy; A04, Microfiche

Martensiteis produced by austenitizing steel, then quickly water quenching the steel to avoid the noseTom tiagram
and cool the steel below the M(sub f) line. This is a conventional steel heat treatment with a water quench. The steel produced
is quite hard and very brittle and consequemibt very tough. If during cooling, tteteel is cooled slowly enough to intersect
the first curve of the-T-T diagram, the transformation start curve (above the nose of THediagram) then water quenched
soas to not intersect treecond curve, a combination of martensite and pearlite microstructure is achieved. This microstructure
is softer and much more ductile. An intermediate hardness, yet tough steel is achieved through this quench. An interrupted quench
processingor austempering, is achieved when austenitized steels are cooled fast enough to avoid the nose Ddlitdogrdm.
Theyare cooled t@ temperature slightly higher than M(sub s) start line and then held at that temperature (generally temperatures
of 200-375 C) for various lengths of tinteen water quenched. The goal is to intersect the transformation start curve but not the
transformatiorend curve. The resulting microstructure is a combination of martensite and bainite. Bainite is similar to pearlite
in many ways, yet it is considerably hardEne amount of bainite to form is a result of the ’interrupted’ quench time, which allows
austenitdo transform to bainite. As the ’interrupted’ quench time increases (more bainiteaesasite), hardness decreases.
Author
Heat TreatmentMartensite;ExperimentationTemperatue EffectsBrittleness
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19980010770Los Alamos National LapNM USA
Experimental Investigation of Hydrogen Tansport Thr ough Metals
Moss,T. S., Los Alamos National Lab., USA; Dye, R. C., Los Alamos National Lab., USA; Standard Experiments in Engineering
MaterialsScience anddchnology; Jul. 1997, pp. 351-358; In English; Also announced as 19980010742; No Copysdht; A
CASI; A02, Hardcopy; A04, Microfiche

With the steady depletion of fossil fuel reserdggjrogen based emgrsources are becoming increasingly attractive. This
is creating a continuednd building interest in developing economically viable methods for hydrogen separation from additional
sources such as natural gas and methanol reforfimthermore, such separation techniques can also be applied to the chemical
industry.While hydrogen selective membranes have been considered for applicatiweseiareas, their use has generally been
limited due to cost and hydrogen embrittlement of the metal. The most popular metal usgitdgen separation has been palla
diumor its alloys. Indeed, thgalladium/hydrogen system has been studied extensbeginning with the early work of Graham
well over a hundred years ago. While palladium is an attractive membrane material due to its ability to readily dissociate molecular
hydrogento atomic hydrogen at its surface, several problems remain.
Author
Hydrogen-Based Engy; Transport TheoryTransport Poperties;Palladium; Fossil Fuels;Metals; Hydrogen

19980010821Department of the NayWashington, DC USA
High Temperature Shape Memory Effect in Ruthenium Alloys
Fonda,Richard, InventgrDepartment of the NayWSA; VandermeerRoy, Inventor Department of the NayWSA; Jones, Harry
Inventor,Department of the NayyJSA; Sep. 10, 1997; 29p; In English
Patent Info.: US-Patent-Appl-SN-940734
ReportNo.(s): AD-D01861; No Copyright; Aail: Issuing Activity (Defens@&echnical Information Center (DTIC)), Microfiche

The shape memory ffct is observed in alloys which undera thermoelastic martensitic transformation. This transforma
tion is characterized bthe continuous growth of martensite plates as the temperature is lowered and, contharabhtinuous
disappearancef these martensite plates as the temperature is subsequently raised. The reversible nature of this transformation
canlead to the many interesting features of the shape menfecy.éne dect is superelasticifywhich occurs above the trans
formationtemperature and consists of the activation of the martensitic transformation in response to an external stress. Any shape
changegroduced during the transformation aegersed upon release of the external stress. Below the transformation tempera
ture,the material can exhibit a omey or two-way shape memoryfedt. The one-way shape memorfeef exists when the mate
rial is deformed below the martensitic transformation temperature and then tevsrtwriginal shape upon heating to above the
transformatiortemperature. \th appropriate mechanical and thermal training of the material fieit en be modified into a
two-way shape memory ffct. This two way déct is a reversible shape change which results during both heating and cooling
the material through the transformation temperature range.
DTIC
Ruthenium AlloysShape Memory Alloy$jartensitic Tansformation

19980011591lstituto Nazionale di Fisica Nucleatleab. Nazionale di Frascafirascati, Italy
Study of deuterium charging behaviour in palladium and palladium alloy plates, changing surface treatments, by ms
pulsedelectrolysis
Celani,F, Istituto Nazionale di Fisica Nucleare, ItaBpallone, A., Istituto Nazionale di Fisica Nucleare, Italypddi, P, Istituto
Nazionaledi Fisica Nucleare, Italy; Petrocchi, A., Istituto Nazionale di Fisica Nucleare, Italy; DiGioacchino, D., Istitute Nazio
naledi Fisica Nucleare, Italy; Marini, PSkitek-IRI, Italy; DiStefano, ¥ Skitek-IRlI, Italy; Diociaiuti, M. Istituto Superiore di
Sanita, Italy; Mancini, A., Orim s.r.l., Italy; Jul. 1998y; In English; 5th; International Conference on Cold Fusion, 9-13 Apr
1995, Monte Carlo, Monaco
ReportNo.(s): LNF-P-95-043; CONF-9504284DE97-732497; No Copyright;\ail: Issuing Activity (Natl Bchnical Infor
mationService (NTIS)); US Sales OnlMicrofiche

A systematic study about deuterium loading in palladium has been performed. Patlaldiwvorked plates and palladium
alloy plates have been used as comparison. A proper plate surface oxidation has been performed and anomalous absorption rate
havebeen measured. A high peak current (15 A), short width pulse (duration 1 micro-s) electrolysis technique hastoeen used
testall cathode plates and it is visible that this technique permits to reach very high D/Pd loading values (around 1/1 or even more
for palladium). Atthe beginning of the loading, in close relation with the anomalous absorption rate, a bump of excess heat has
beenmeasured in two similar oxidized surface palladium plateghaBe tests show that the loading is completely reproducible.
DOE
PalladiumAlloys; Electolysis; Metal Plates;Deuterium
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19980011630Japan Atomic Engy Research InstDept. of Human Plasma Researtbkyo, Japan
Material characteristic of Ti alloy (Ti-6Al-4V)
Toyoshima, Noboru, Compiler, Japan Atomic EjyeResearch Inst., Japan; Ma897; 106p; In Japanese
Report No.(s): JAERI-Research-97-012; DE97-750681; No Copyrigiai]:ACASI; A06, Hardcopy; A02, Microfiche

In regard to material characteristic of Ti alloy (Ti-6Al-4V), the following matters are provided by experiments. 1. In high
temperature permeation behavior of implanted deuterium ion (0.5 keV, 6.4 x 10(exp 18) D(sup +) ions/sq m s, approx 760 K),
the ratio of permeation flux to incident flux ranges from 3.3 x 10(sup -3) at 633 K to 4.8 x 10(sup -3) at 753 K. The activation
energyof permeation is 0.12 eV in this temperature region above 600 K. At temperatures below 600 K, the permeation flux of
deuteriumdecreases drastically atite implanted ions remain in the all@ Radioactivation analysis using 14 MeV fast neutron
shows that IF6AI-4V alloy contains higher values of principal ingredients, AlF¥,than that recorded at the chemical composi
tion of Ti alloy, and also, contains impurities with Ni, Co and Mn. 3. Fraction of d&686 wt % H2 were absorbed in the test
specimensand tensile strength test was carried out. Under the condition lojdinegen pressure 50 torr and temperature approx
500C. The results show that there is no degradation in mechanical properties for absorption of with less than 0.04 wt % H2. The
tensile strength ofvilding specimens have almost the same as that without wildirdjo¥, as a material of vacuum vessel of
nuclearfusion device, must be selected to that with less impurities, particularly Co, by radioactivation analysis, andisedst be
under the temperature of 200-300 C, where hydrogen absorption does not make too progress. It is considered that Ti alloy can
be used with less than 0.04 wt % H2 absorption in viewpoint of material mechanical strength.
DOE
Titanium Alloys;Mechanical Poperties;Steady StateReactor Materials

19980011642SRI International CorpMenlo Park, CA USA
Characterization of Hydrogen Ingress in High-Stength Alloys Final Report 20 Sep. 1995 - 19 Sep. 1997
Pound, Bruce G., SRI International Corp., USA; Nt897; 93p; In English
Contract(s)/Grant(s): N0O0014-95-C-0313
Report No.(s): AD-A332984; SRI-PYU-7495; No Copyrightiall: CASI; A05, Hardcopy; A01, Microfiche

The efect of heat treatment on irreversible hydrogen trapping was investigated for high strength steels (43280)L8Ni
andAerMet 100), alloy K-500, and precipitation-hardened alloys (X-750 and 18Ni (250) steel), with tloé gasiiding insight
into the factors governing the intrinsic susceptibility to hydrogen embrittlement (HE). A potentiostatic pulse technique was used
to determine irreversible trapping constants (k), which were compared with chiasggesigth and microstructure. Irreversible
trappingin AerMet 100 is associated with two types of carbide, dependitigecaging temperature. 4340 steel also uguks
achange in its principal type of irreversible trap with decreasing yield strength. The type of heat treatment for alloy K-500 can
producedifferences in trapping. Annealing increases k considerablgreas aging has a negligibléeef for the annealed alloy
butcan result in an increase for the unannealed.alBiyi steel and alloy X-750 both sh@m increase in k with aging. Carbeni
tride particles provide the principal irreversilitaps in the unaged alloys and appear to be one of the principal traps in aged X-750
but not in the aged steel. The order of the k values for AerMet 100, 4340, 18Ni (250), and two previously studied steels --H11
and18Ni (300)--inversely parallels their threshold stress intensities for stress corrosion cracking. A correlation was found between
k and the observed resistance to HE also for annealed/aged and direct-aged alloy K-500, alloys X-75@iathd 8148(250)
steeland alloy 718.
DTIC
Aging (Metallurgy); Annealing;Carbides;Heat TeatmentHigh Stength AlloysHigh Stength SteelsStress Corosion Crack
ing; Temperatue Effects

19980011649Army Research LapWeapons and Materials Research | &herdeen Proving Ground, MD USA
Chemical Modification and Attempted Polymerization of Self-Assembled Monolayers of Hexadecanedioic Acid at Alumi
num Surfaces Final Report Oct. 1996 - Mar1997
SegerlLawrence D., Army Research LablSA; Rasimas, J&ky P, Army Research Lab., USA; Pesce-Rodriquez, Rose, Army
Researctiab., USA; Fifey Robert, Army Research Lab., USA; Nd®97; 34p; In English
Contract(s)/Grant(s): DA Proj. 1L1-602-AH-43
Report No.(s): AD-A331712; ARL-TR-1553; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

A self-assembled monolayer (SAM) of hexadecanedioic acid (HDDA) was prepared on an algohstrate for purposes
of preventing or retarding the consequences of atmospheric corrosion. to enhance the protectivebimifies, a scheme
wasdeveloped to polymerize the exposed carboxylic acid functional groups, while enhancing the thickness of treefitm to
plishthis, anattempt was made to cross-link the HDDA with octyltrichlorosilane (OTS). Subsequent experiments using-a perfluo
rinatedcarboxylic acid as the base lageiggest that the OTS is aggressive enough toward the aluminum surface to completely
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removethe underlying azanic SAM and displace it with siloxane (Si-O) linkages at the metal surface. Polariratiofated
Fouriertransform infrared absorption spectroscopy (PM-FTRIRRAS) and contact angle measurements confirm the displacement.
DTIC

Metal SurfacesCarboxylic AcidsAtmospheric EffectCorrosion; Polymerization;,Crosslinking

19980011651Naval Postgraduate SchpMonterey CA USA
The Effects of Titanium on the Mechanical Pioperties of Shielded Metal Ac Welding (SMAW) of C-MN Steels
Greene, Michael K., Naval Postgraduate School, USA; M87; 108p; In English
Report No.(s): AD-A331716; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche
The strength and toughness of low alloy steel shielded metal arc weld{$Nh&tal is markedly improved by tipeesence
of the microconstituent acicular ferrite. Since acicular ferrite is nucleated by the non-metallic inclusions present in the weld metal.
Its presence is determined by the size, number, distribution and chemical composition of these inclusions. Previous work has
shownthat inclusions containing no titanium are usuallyfeetfve as nucleates of acicular ferrite in some C-Mn steel metdl
whereas inclusions containing small amounts (less than 5%) of titanium or more can produce a microstructure containing as much
as70% of acicular ferrite.
DTIC
Titanium; High Stength Steeld=errites; Microstructure

19980011653Army Armament Research, Development and Engineering Center, Warheads, Energetics and Combat-Support
ArmamentsCenter Picatinny Arsenal, NJ USA
Analysis of Aerosols Poduced During Tests of Tingsten Alloy Kinetic Energy Penetrators
Gold, Kenneth, Army Armament Research, Development and Engineering,C&erOct. 1997; 86p; In English
Report No.(s): AD-A331720; AREC-TR-97014; No Copyright;vail: CASI; A05, Hardcopy; A01, Microfiche

Kinetic enegy (KE) penetrators made with tungsten alloys have historically been assumed to be relatively benign and to pose
no health or environmental risks. No actual test data has ever been recorded to support this assumption. The assumption is base
on the belief that, though a heavy metal, the tungsten constituent of the alloy is non-toxic. However, the presence of two toxic
metals,nickel and cobalt, although in relatively small proportions, raises issues about the possible risks that may be associated
with (a) inhalation of aerosols and (b) ingestafrthe metals once they are introduced into the food chain. This study was designed
to characterize the sizes and shapes of tungsten alloy aerosol particles and fragments ejected from penetration tunnels during pel
formancetests of KE penetrators. Special attention was directed to the elemental composition of particles in the respirable size
range the fraction of the aerosol most likely to reach the gas exchange regionuingkeDust particles and fragments were also
examinedn anticipation of performing solubility tests on the residues.
DTIC
Aerosols; Tungsten AlloysEragments

19980011667Army Research LapAberdeen Proving Ground, MD USA
Modeling Dynamic Behavior and exture Evolution in Pure Tantalum (Ta) Final Report Apr. - Sep. 1995
SchoenfeldS. E., Clemson UniyUSA; Ahzi, S., Clemson UnivUSA; \ecchio, K. S., California UniyUSA; Oct. 1997; 32p;
In English
Report No.(s): AD-A332819; ARL-TR-1530; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

In order to model high strain rate deformation and texture evolutioonmmercially pure tantalum &J, description for the
thermalelastic viscoplastic behavior o&Bingle crystals is considered along with an associated polycrystal averaging scheme.
The description incorporates a temperature dependent model for pencil glide on the planes of maximum resolved shear stress
Calculatedstress strain data atekture evolution for this model are compared to those of a restricted glide model and to experi
mentaldata.
DTIC
Dynamic Characteristics; Polycrystals; Shear Stress; Single Crystals; Stress-Strain Relationships; Temperature Dependence;
TemperatureEffects;Viscoplasticity
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27
NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and
ceramic materials. For composite materials see 24 Composite Materials.

19980009137Case Wstern Reserve Unj\Cleveland, OH USA
Thermal Relaxation Processes and Stability in Poled ElearOptic Polymers Final Report 1 Apr. 1993 - 31 Mar1997
Singer Kenneth D., Case &¢tern Reserve UnjiWJSA; Aug. 1997; 77p; In English
Contract(s)/Grant(s): F49620-93-1-0202; AF Proj. 2303
ReportNo.(s): AD-A329665; Rept-342-4775; AFOSR-TR-97-0430; No Copyrigh&ilACASI; A05, Hardcopy; A01, Micro
fiche

The goal of gaining better understanding of the orientational decay mechanisms of poled nonlinear optical polymers and to
developa predictive description of the long time scale decay was well neetied&loped a new experimental technique based
on electric field induced second harmonic generation in the frequency domain to probe the polymer over many decades of time.
This technique is best applied near the glass transition to probe frequencies from mHbftal#m$\e used this technique along
with others to study a variety of polymers. Applying an Adams-Gibb model to the temperature dependence of the characteristic
frequencyprediction of long term behavior at any temperature based on quick measurements near the glass transition temperature
is possible. W also developed a new ultrafast laser source for studying nonlinear optical susceptibilities, and conttitauted to
studyof cross-linked polyimide materials as stable and processable hosts for poled electro-optic polymers.
DTIC
Nonlinear OpticsElectro-Optics; Thermal Stability;Polymeric Films

1998000914 1Centre d’Etudes de Grenobleab. d’Electronique et d’Instrumentatio@renoble, France
Ultra thin buried oxide layers formed by low dose Simox pocess
Aspar,B., Centre d’Etudes de Grenoble, France; Pudda, C., Centre d’'Etudes de Grenaoble, France; Papon, A. M., Centre d’Etudes
deGrenoble, France; AubertonHerve, A.SQITEC S.A., France; Lamure, J. M., SOITEC S.A., France; 1994; 2p; In English;
InternationalConference on Silicon Materials Science aadhhology22-27 May 1994, San Francisco, CA, USA
Report No.(s): CEA-CONF-12137; CONF-940537; DE97-620251; No Copyright; Avail: CASI; A01, Hardcopy; A01, Micro-
fiche; US Sales Only; US Sales Only

Oxygen low dose implantation is studied for two implantation energies. For 190 keV, a continuous buried oxide layer is
obtainedwith a high dislocation density in the top silicon layer due to SiO2 precipitates. Fke2@is silicon layer is free of
SiO2 precipitate and has a low dislocation density. Low density of pin-holes is observed in the buried oxide. The influence of
siliconislands in the buried oxide on the breakdown electric fields is discussed.
DOE
Silicon Dioxide;Oxygen;lon Implantation;Barrier Layers

1998000915INERAC, Inc, Tolland, CT USA
Polymer Electroluminescence: €chnology and Applications. (Latest Citations fom the INSPEC Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-858121; Copyrightied; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the development, use, and performance of polymer electroluminescence
technologyCitations reference conjugated polymers, photoregenerated processes, carrier tunneling, didenay) efis
sion enhancement, and color control. Topics cover exciton dynamics, carrier confinement, and photo-oxidation. Applications
includelight-emitting diodes, Schottky diodes, flat panel displays, age Iscreen displays.
NTIS
Bibliographies;Electroluminescence?roduct DevelopmenPerformance Rediction; TechnologiesConducting Polymers

19980009220NERAC, Inc, Tolland, CT USA

Vinylidene Fluoride Polymers and Copolymers: Ferroelectrical and Electrical Properties. (Latest Citations from the
INSPEC Database)

Mar. 1996; In English; Page count unavailable.

Report No.(s): PB96-865233; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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The bibliography contains citations concerning electrical Propesfiggylidene Fluoride Polymers (PVDF) and copolym
ers with an emphasis on ferroelectricifyne citations examine crystallinity and characterizationddgrimetry and spectroscopy
to determine electrical qualities of PVDF blendspits also include dielectric polarization, ferroelectric polarization switching,
temperatur@nd pressure dependence on electrical response, and anidodttgoir Piezoelectric and pyroelectric properties
andapplications are discussed in separate bibliographies.

NTIS
Bibliographies;Electrical Poperties;Ferroelectricity; Vinylidene

19980009245NERAC, Inc, Tolland, CT USA
Corrosion and Weather Resistant Polyuethane Coatings (Latest Citations fom World Surface Coatings Abstracts)
Apr. 1996; In English; Page count unavailable
Report No.(s): PB96-8690; Copyright Vdived; Avail: Issuing Activity (Natl Technical Information Service (NTIS)), Miero
fiche
The bibliography contains citations concerning the formulation, applications, and perforaiguteurethane-based ceat
ingsused to combat corrosion and weathering. Pretreatment methods and applications are reviewed. Use on pipelines, steel tanks
andgalvanizedsteel is described, and marine and bridge applications are examined. Durability of the coating and protection it
providesfrom corrosion and weathering are evaluated. Selected patents are included. (Contains 50-250 citations and includes a
subjectterm index and title list.)
NTIS
Bibliographies;Protective CoatingsCorrosion Resistancd?olyurethane Resind/Veatherproofing

19980009261National Inst. of Standards andchnology Gaithersbuy, MD USA
Polymer Film Applied to Glass: Effectiveness at Mitigating Damage &m Flying Glass Due to Explosions
Gilman,J. W, National Inst. of Standards andchnology USA; Simiu, E., National Inst. of Standards amegfnhology USA,
Jan. 1996; 18p; In English
Report No.(s): PB97-140586; NISTIR-5779; No Copyrightaifi CASI; A03, Hardcopy; A01, Microfiche
The General Services Administration (GSA) requested the National Institute of Standardshndl®gys (NIST) Building
andFire Research Laboratory (BFRL) to search pertinent English langilalgpggraphic databases for research reports, test data,
or other available information in the literature on polymer film applied to monolithic glass. The scope of the literature search
include: (1) blast effects on architectural glass; (2) performance of polymeric film on glass under blast conditions; and (3) the
application,durability, and maintainability of polymeric films on glass.
NTIS
Polymeric Films;Durability; Data BasesMaintainability; Explosions

19980009326NERAC, Inc, Tolland, CT USA
Cermets: Fabrication and Applications. (Latest Citations flom the Ei Compendex*Plus Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866645; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning fhbrication, properties, and applications of cermets. Properties of interest
includehardness, electrical conductivity characteristics and resistance to high temperature and oxidation, abrasion, and impact.
Applications include electrical contacts and resistoutters,armor electronic components, magnetic devices, and mechanical
componentssuch as turbine blades.
NTIS
Bibliographies;Cermets;Fabrication; Electrical ResistivityHardness

19980009330Sandia National LahsAlbuquerque, NM USA

Engineered monodisperse mesopous materials

SaundersR. S., Sandia National Labs., USA; Small, J. H., Sandia National Labs., USA; Lagasse, R. R., Sandia National Labs.,
USA,; Schroederd. L., Sandia National Lab&JSA; Jamison, G. M., Sandia National Labs., USA; Aug. 1997; 38p; In English
Contract(s)/Grant(s): DE-AC04-94AL-85000

Report No.(s): SAND-97-2027; DE97-009202; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche
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Porousmaterials technology has developed products with a wide variety of pore sizes rangitigafigatrom to 108’of
microns and beyond. Beyond 15 angstrom it becomes difficult to obtain well ordered, monodisperse pores. In this report the
authorsdescribe dbrts in makingnovel porous material having monodisperse, controllable pore sizes spanning the mesoporous
range (20-500 angstromlhey set forth to achieve this by using unique properties associated with block copolymers - two linear
homopolymersattached at their ends. Block copolymers phase separate into monodisperse mesophases. They desired to selec
tively remove one of the phases and leave the other behind, giving the uniform monodisperse pores. to try to achieve this the
authorsused ring-opening metathesis polymerization to make the block copolymers. They synthesized a wide variety of mono
mersand surveyed their polymers by TGA, with the idea that one phase could be made thermally labile while the other phase would
bethermally stable. In the precipitated and sol-gel processed materials, they determined by porosimetry measurements that micro
pores,mesopores, and macropores were created. In the film processed sample there was not much porosity present. They move
to a new system that required much lower thermal treatments to thermally remove over 90% of the labiémhzesssing fol
lowed by thermal treatment and solvent extraction produced the desired monodisperse materials (based solely on SEM results).
Modelingusing Density Functional Theory was also incorporated into this project. The modeling was able to predict accurately
thedomain size and spacing vs. molecular weight for a model system, as well as accurate interfacial thicknesses.
DOE
Porous Materials;Porosity; Synthesis (Chemistry)

199800095 14Institute of Gas @&chnologyDes Plaines, IL USA
Testand Evaluation of a Service Connection Method for Low-Ressue CIP Lined Mains Topical Report Apr. 1996 - Jun.
1997
Huebler,J. E., Institute of GaseEhnology USA; Tamosaitis, V Institute of Gas @chnology USA; Jul. 1997; 23p; In English
Report No.(s): PB97-199541; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

The U.S.gas distribution industry is looking for cosfeaftive techniques to extend the useful life of buried gas services and
savesubstantial rehabitatiorosts. Cured-in-place liners developed in Europe and Japan have the potential to meet these objec
tives.One concern slowing the acceptance of CIP technology by U.S. gas utilities is potential for tracking or the migration of gas
betweerthe CIP liner and the existing pipe wall when the CIP liner is not perfectly bonded to the pipe wall creating a space for
gas to migrate. fcking requires an entry point for the gas into a disbonded area. Guttolg in the liner to tie-in an existing
or new gas service is a potential entry point for gas. A fitting that prevents tracking at the service connection independent of the
quality of adhesion of the liner and pipe wall should increase the use of CIP lining methods. Fitpespdse screening tests,
includingthermal cycling, have shown that the 'resin sealing methodfdstefe at preventing tracking at low-presses. The proce
durefor apply this method, the screening tests, and the test results are ghvisrréport. Other fittings are being tested to meet
the high-pressure applications.
NTIS
Adhesion;Debonding (Materials)Cost Effectivenes®ipes (Tibes);Sealing;Resins;Thermal Cycling &sts;Low Pressure

199800095190hio State Uniy Dept. of PhysicsColumbus, OH USA
Exciplex Emission in Hetepjunctions of Poly (pyridyl vinylene phenylene vinylene)s and Poly (vinyl carbazole)
Gebler D. D., Ohio State UniyUSA; Wang, Y. Z., Ohio State UnivUSA,; Jessen, S. WOhio State Uniy USA; Blatchford,
J. W, Ohio State Uniy USA; Macdiarmid, A. G., Ohio State UniWJSA; Sep. 20, 1997; 6p; In English
Contract(s)/Grant(s): NO0014-95-1-0302; N00014-92-J-1369
Report No.(s): AD-A330180; TR-P291; No Copyrightiall: CASI; A02, Hardcopy; A01, Microfiche

We present photoluminescence and electroluminescence spectra of heterojunctions formed from poly(vinyl carbazole)
(PVK) and poly(pyridyl vinylene phenylene vinylene) (PPyVPV). Bilayers of PVK and PPyVPV show a photoluminescence peak
which cannot be assigned to either the PVK or the PPyVPV.la&ysorption spectra show that the additional feature results from
anexciplex at the bilayer interface. The electroluminescence spectrum from the heterojunctions is due to exciplex emission, with
internalefficiencies of approx. 0.1-0.5%.
DTIC
Light Emitting DiodesHeteojunctions; EmissionPhenyls;Photoluminescence

19980009538NERAC, Inc, Tolland, CT USA

Ceramic Ferrite Materials. (Latest Citations from the INSPEC Database)

Apr. 1996; In English; Page count unavailable.

Report No.(s): PB96-866561; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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Thebibliography contains citations concerning theoretical investigations, experimental studies, and applications of ceramic
ferrite materials. ©pics include preparation, magnetic properties, microstructure, and heat treatment of ferrite materials. Fabrica
tion methods and the characterization of ferrite magnets are also included. (Contains 50-250ariiiiociades a subject term
indexand title list.)

NTIS
Bibliographies;Ceramics;Ferrites; Ferrimagnetic Materials

19980009616NERAC, Inc, Tolland, CT USA
Vinylidene Fluoride Polymers andCopolymers: Pyroelectric and Piezoelectric Poperties and Applications. (Latest Cita
tions from the INSPEC Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866843; Copyrightited; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning studies of pyroelectricgbi@adelectrical properties of vinylidene fluoride
polymers and copolymers, and their applications. Mechanical, chemical, and stqucipesties are discussed. Citations also
explore optimizatiomesponse, crystallization, poling, aging, films, and sensors. Applications in medical and biological instru
ments,vibration control, plasma diagnostics, infrared detectors, and micromechanical fabrication are exanyiliéen& fluc
ride polymers used as piezoelectric transducers and ferroelectric properties of vinylidene fluoride are covered in a separate
bibliography.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Vinylidene;CopolymersBibliographies;Pyroelectricity; Piezoelectricity

19980009619NERAC, Inc, Tolland, CT USA
Protective Coatings for Stainless Steels. (Latest Citationsoim METADEX)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-865522; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning protective coatings on stainless steels exclusive of electroplating and electro
deposition.Types of protective coatings and application methods discussed include paints, metallic and oxide films, polymeric
materials, corrosion inhibitors, passivation techniques, anodization, and vapor deposition. (Contains 50-250 citations and
includesa subject term index and title list.)
NTIS
Bibliographies;Protective CoatingsStainless Steels

19980009620NERAC, Inc, Tolland, CT USA
Spin-on-Glass. (Latest Citations fom the INSPEC Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-865548; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography containsitations concerning the development and evaluation of spin-on-glass (SOG) tech@ifimns
discussSOG structures, films and layers, sandwiches, and substrates. Applications in semiconductor teattegladgd-ci
cuit manufacture, phase-shifting masks, and optical lithography are examined. References cover techniques of doping, ion
implantation,curing, etching, and circuit planarization. (Contains 50-250 citations and includes a twubjantiex and title list.)
NTIS
Bibliographies;Spin Glass

19980009621Daresbury Nuclear Physics LabK
Degradation of Poly(vinyl alcohol) Thin Films During Monochromatised XPS: Substrate Effects and X-ray Intensity
Dependence
Beamson(., Daresbury Nuclear Physics Lab., UK; Briggs, D., Siacon Consultants Ltd., UK18&#%; 20p; In English
Report No.(s): DL-P-97-007; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Films of poly(vinyl alcohol), approx. 2 nm thick, on silicon, copper and gold substrates were allowed to degrade for up to
800 minutesduring monochromatised Al K-alpha XPS. Initial relative degradation rates of 1: approx. 33: approx. 44 were mea
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suredfor the three substrates, consistent with their yield of photoelectrons and secondary electrons. The initial rate of degradation
wasfound to vary linearly with the x-ray intensity

Author

Polyvinyl Alcohol;Degradation;Polymeric Films;X Rays;Photoelecton Spectrscopy

19980009638NERAC, Inc, Tolland, CT USA
Plastisols: Compositions and Applications. (Latest Citations from the U.S. Patent Bibliographic File with Exemplary
Claims)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866538; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography containsitationsof selected patents concerning the composition and application of plastisols. Citations
cover polyvinyl chloride (PVC), polyvinyl acetals, polyvinyl esters, polyesters, and acrylic polymers, copolymers and blends.
Sealants, gaskets, closures, liners, coatings, and shoe insoles are among the applications cited. (Contains 50-250 citations ar
includesa subject term index and title list.)
NTIS
Bibliographies;Plastisols;Plastics

19980009777NERAC, Inc, Tolland, CT USA
Solar Collectors: Corrosion Protection and Potective Coatings. (Latest Citations fom the Energy Science and @chnol-
ogy Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866892; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning corrosion protection and protective coatings for solar collectors. The citations
emphasizeluminum, coppeiand iron as the most common solar collector materials. Coatings described include thin fitm metal
lized polymers, electrochemically deposited polymer films, and black chrome plating for solar selective absorbers. Use of vacuum
processeand spray pyrolysis is also discussed.
NTIS
CorrosionPrevention;Enegy TechnologyPlating; Protective CoatingsPyrolysis; Reseach andDevelopmentSelective Sur
faces;Solar Collectors

19980009796Michigan Univ, Div. of Research Development and Administratidnn Arbor, MI USA
Net Shape Forming of Bugh Fibrous Monolithic Ceramics Final Report 1 Apr. 1994 - 30 Mar1997
Halloran, John W Michigan Univ, USA; Aug. 25, 1997; 105p; In e
Contract(s)/Grant(s): NO0014-94-]-0278
Report No.(s): AD-A329862; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

Significant dimensional changes involving linear expansion and shrinkage of 6% occur during heating of a thermoplastic
SiC/ethylenerinyl acetate mixture. Thermal expansion occurs before weight loss begins, and can be quantitatively explained in
termsof the thermal expansion behavior of the constituents and the crystallization or melting of the semicrystallinelpalymer
versibleanisotropic displacements occur during the first heating cycle due to relaxation of nstidding. These can be reduced
by annealing for periods comparable to the viscoelastic relaxation of the ceramic/polymer system. Stemkagiuring the
early stages of degradation of EVThis shrinkage is quantitatively accounted for with volume losses resulting from removal of
the EVA. Shrinkage continues as weight loss proceeds and stops only at the point the ceramic particles contact onetainother
displacemenbehavior is the sum of the shrinkage from weight loss plus the expansion from thermal exgfathsiagmdividual
componentsand can be quantitatively predicted for simple or multi-step heating schedules.
DTIC
Ceramic Matrix CompositeShapesCeramics;Thermoplasticity

19980009800Sandia National LahsAlbuquerque, NM USA

Alumina strength degradation in the elastic egime

Furnish, M. D., Sandia Nationhhbs., USA; Chhabildas, L. C., Sandia National Labs., USA; [1997]; 5p; In English; Meeting

of the Topical Group on Shock Compression of Condensed Matter of the American Physical Society, 27 Jul. - 1 Aug. 1997,
Amherst,MA, USA
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Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-97-1946C; CONF-970707-2; DE97-007978; No CopyrighjlAlssuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

Measurementsf Kanel et. al. [1991] have suggested that deviatoric stresses in glasses shocked to nearly the Hugoniot Elastic
limit (HEL) relax over a time span of microseconds after initial loading. Failure (damage) waves have been inferred on the basis
of these measurements using time-resolved manganin normal and trapgesssgauges. Additional experiments on glass by
other researchers, using time-resolved gauges, high-speed photography and spall strength determinations have also lead to tt
sameconclusions. In the present study the authors have conducted transmitted-wave experiments on high-quality Coors AD995
aluminashocked to roughly 5 and 7 GPa (just below or aHfae). The material is subsequently reshocked to just above its elastic
limit. Results of these experiments do show some evidence of strength degradation in the elastic regime.
DOE
Aluminum OxidestHigh Speed Photographi¥anganin (Tademark);Measuring Instruments

19980009802NERAC, Inc, Tolland, CT USA
Cermets: Fabrication and Applications (Latest Citations flom the NTIS Bibliographic Database)
May 1996; In English
Report No.(s): PB96-869821; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the properties and applications of cermets. The synthesis of cermets is dis
cussedPerformance under high temperature, abrasion resistance, and mechanical properties are studied. Applications in electron
ics, coatings, weapons, and cutting tools are briefly considered. (Contains 50-250 citations and includes a subject term index and
title list.)
NTIS
Bibliographies;Cermets;Fabrication

19980009814NERAC, Inc, Tolland, CT USA
Powder Processing of Oxides: Latest Citations im Engineeed Materials Abstracts
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-863006; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the properties and applications of metal oxide ceramics and reftéetories.
tionsconsider cold isostatic pressing, compacting, densification, firing, grinding, hot isostatic pressing, laser beam processing,
andsintering. Aluminum oxide, beryllium oxide, hafnium oxide, silicon dioxide, and titanium dioxide are covered. Uses-n insula
tion, propulsion systems, electric devices, and cylinder heads are included.(Contains 50-250 citations and includes a subject term
indexand title list.)
NTIS
PowderMetallumgy; Bibliographies;Refractories;Aluminum OxidesBeryllium OxidesHafnium OxidesSilicon Dioxide;Tita-
nium Oxides

19980009828Arizona Univ, Dept. of Materials Science and Engineerifigcson, AZ USA
Ceramics from Metal-Organic Precursors Final Report 1 Aug. 1994 - 14 Aprl997
Uhlmann, Donald R., Arizona UniMUSA; Sep. 26, 1997; 42p; In English
Contract(s)/Grant(s): F49620-95-I-001
Report No.(s): AD-A330596; AFOSR-TR-97-0519; No Copyrightails CASI; A03, Hardcopy; A01, Microfiche
Our efforts during the past year, as outlined in the proposal, have been on the improvement in photostability of laser dyes
within sol-gel derived hosts through the understanding of the dye/matrix interactionstortseoéfthe research program can be
bestdescribed by the manuscripts that have been or are being published. These manuscripts are included in the present progres
report.
DTIC
OrganometallicCompoundsCermets

199800098290hio State Uniy Dept. of PhysigsColumbus, OH USA

Photoluminescence in Pyridine-Based Polymers: Role of Agegates
Blatchford,J. W, Ohio State Uniy USA; Jessen, S. WOhio State Uniy USA,; Lin, L. B., Ohio State Uniy USA; Gustafson,
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T. L., Ohio State Uniy USA,; Epstein, A. J., Ohio State UniWSA; Sep. 20, 1997; 12p; In English
Contract(s)/Grant(s): N00014-95-1-0302; N00014-92-J-1369
Report No.(s): AD-A330183; TR-P277; No Copyrightial: CASI; A03, Hardcopy; A01, Microfiche

We present a study of the morphology dependence of the photoluminescenpeoffttjies of the pyridine-based polymers
poly(p-pyridine), and poly(p-pyridylinylene p-phenylene vinylene) (PPyVPV). The photoluminescence of solution samples
is characterized by higguantum dfciency (greater than 70% in PPyVPV), weak coupling to vibrational modes (Huang-Rhys
parameter 0.5) and a single-exponential decay (radiative lifetime 1 ns). On the other hand, film samples display strongly red-
shifted,featurelesgmission with low quantum yield (less than 20%) and highly nonexponential decay dynamics. Through consid
erationof absorption and excitation spectra, thige-selectivity’ of the PL, and the concentration d ependence of the PL spectrum,
we demonstrate that the redshifted film spectra are a result of the formation of |@y-aggregate sites due to strong interchain
interactionsTime-resolved measurements suggest a longer radiative lifetime fagdhegate vs. solution, leading to the lower
efficiency. Aggregate formation is found to be morphology dependent, and is minimal in 'gaadgyleswvhich are precipitated
after polymerization.
DTIC
Photoluminescencélorphology;AggregatesResearch

19980009872California Univ, Dept. of ChemistryRiverside, CA USA
Ultrafast Photochromic Sol-Gel Glasses and Fiber Optic Sensorinal Report 15 Sep. 1992 - 14 Sep. 1996
Chronistey Eric L., California Univ, USA; Aug. 21, 1997; 26p; In English
Contract(s)/Grant(s): DAAL03-92-G-0399
Report No.(s): AD-A332537; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Organicallydoped sol-gel glasses have been investigated as fast response photochromic materials and as novel cladding mate
rials for intrinsic fiberoptic chemical sensor§he following investigations are discussed: (ithd@-resolved spectroscopic mea
surements of fast optical energy transfer and trapping in organically doped glasses as a probe of the spatial distribution of
chromophoresvithin porous sol-gel matrices; (2) Picosecond photon echo measurements of homogeneous dephasing have been
utilized as a probe of chromophore-host interactions; (3) Neutractibn measurements (small angle and quasi elastic) have
beenutilized to probe the local pore structure of sol-gel matrices; (4) Optical limiting based on fast photophysical processes in
organicchromophores doped in sol-gel hosts; and {@efresolved detection of intrinsic sol-gel clad filoptic chemical sen
sors.Optical enegy transfer in aganically doped sol-gel glasses have been investigated by time-resolved fluorescence depolar
ization measurements and analyzed in terms of the spatial distribution of chromophores in porous xerogel glasses. Picoseconc
photon echo measurements of the temperature dependent homogeneous dephasing rate of organically doped inorganic sol-ge
glassedaveprobed irreversible low frequency dynamics of the sol-gel environment. And, intrinsic sol-gel claapfibethemi
cal sensors have been demonstrated utilizing time-resolved optical detection of multiplexed sensors atqiig fiereguides.
DTIC
Fiber Optics;Photochomism;Low FrequenciesMeasuring Instruments

19980009883NERAC, Inc, Tolland, CT USA
Automotive Fabrics: Nonwovens. (Latest Citations fom World Textile Abstracts)
Mar. 1996; In English
Report No.(s): PB96-866223; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning nonwoven fabrics used in the automotive indisigs discuss nonwo
vensfor automotive upholsteyynoldings, carpeting, noise control, other intedpplications, engine cowlings, gasketing, and
filtration. Citations address materials, properties, flame-resistance, chemical-resistance, manufacturing processes, and new prod
uctintroductions.
NTIS
Bibliographies;Noise Reductionlanufacturing;Woven Compositesndustries;Mechanization

199800098880hio State Uniy Dept. of PhysicsColumbus, OH USA

Pyridine Based Polymer Light-Emitting Devices

Wang, Y Z., Ohio State Uniy USA; EpsteinA. J., Ohio State Univ., USA; Fu, D. K., Ohio State Univ., USA; Swagev.,T
Ohio State Uniy, USA; Macdiarmid, A. G., Ohio State UniWSA,; Sep. 20, 1997; 13p; In English

Contract(s)/Grant(s): N00014-95-1-0302; N00014-92-J-1369

Report No.(s): AD-A330184; TR-P295; No Copyright;afl: CASI; A03, Hardcopy; A01, Microfiche
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Pyridine-basedonjugated polymers and copolymers have been shown to be excellent candidates for polymer light-emitting
devicesin various device configurations. The high electrdimiy of pyridine based polymers enables the use of relatively stable
metals such as Al as an electron injecting contadting advantage of the better electron transport properties of the pyridine-con
taining polymers, we fabricatbilayer devices utilizing poly(9-vinyl carbazole) (PVK) as a hole transporting/electron blocking
layer. This improves the devicefiefency and brightness significantly due to the geaonfinement and exciplex emission at
the PVK/emitting polymer interface. The incorporation of conducting polyaniline network electrode into PVK redwbegddbe
turn on voltage significantly while maintaining the high quantuficieihcy, thus improving the device powefiefency. Novel
deviceconfigurations such as symmetrically configufe light-emitting (SCALE) devices enable the device to work under both
forwardand reverse bias as well as in AC modes, potentially improving the device stability
DTIC
Light Emitting DiodesEmittance;Light Emissionferroelectric Materials;Electric Potential;Electron Transfer

19980009900NERAC, Inc, Tolland, CT USA
Plastisols: Formulations. (Latest Citations fom the Rubber and Plastics Reseah Association Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-865209; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the manufacture, properties, methods of application, and use of plastisols.
Formulationsare examined relative t@rious resins, fillers, stabilizers, plasticizers, characteristics, and applications. Methods
and machinery for mixing, coloring, molding, and curing plastisols are considered.
NTIS
Data BasesFillers; Plasticizers;Plastics;Plastisols;Resins;Rubber

19980009995Harvard Uniy, Cambridge, MA USA
A Facility for the Attribute-Based Vapor PhaseProcessing of Multilayers and CoatingsFinal Report 26 Jun. 1995 - 25
Jun. 1996
Evans, Anthony G., Harvard UnjWUSA,; Jun. 26, 1997; 18p; In English
Contract(s)/Grant(s): NO0014-95-1-1098
Report No.(s): AD-A330747; Rept-44-721-7323-2; No CopyrightilA CASI; A03, Hardcopy; A01, Microfiche

An electron beam deposition system suitable for the intelligent processing of oxide films and coatings has been designed and
constructedThe three major features include (1) a heated substrate with a rotating stage (2) magnetically rastered e-beam dual
sources(3) four sub-systems for measuring film properties either in situ or post situ. The latter include: (a) an infrared imaging
system(b) a beam curvature apparatus for stress measurement, (c) an atomic force microscope to quantify tapegsystem
is being applied to oxide films relevanttteermal barrier applications (notably ZrO2) as well as alumina, ytrria and other oxides
suitablefor oxidation protection. Thdeposited films are being subject to a measurement protocol that determines their residual
strainstate, their fracture toughness and their adhesion to alloy substrates.
DTIC
VaporDeposition;Protective CoatingsElection Beamsjopography;Fracture Stength;Oxide Films;Substratesyapor Phases

19980009997Pennsylvania State UniMpplied Research LapUniversity Park, R USA
Developmentand Evaluation of Environmentally Friendly and Performance Enhanced Lubricants for Marine Applica
tions
Adams,Ryan B., Pennsylvania State URiWySA,; Perez, Joseph M., Pennsylvania State.JdiSA; ConwayJoseph C., Pennsyl
vaniaState Uniy, USA; Sep. 1997; 152p; In English
Report No.(s): AD-A330727; TR-97-006; No Copyright;all: CASI; A08, Hardcopy; A02, Microfiche

Thereare many properties of a lubricant which can influence its performance. In@iggrove on a lubricant, the applica
tion within which the lubricant will be used must be considered to determine which properties are the most crucial. This work has
focusedon two lubricants, an oil and a grease, which are for useferatit marine applications. Improving on the wear perfor
manceof both lubricants was a priority in order to improve on the lifetime of these marine systems. Another motivation, particu
larly for theoil, was to make the new lubricant more environmentally friendly than the currently used mineral oil. The base fluid
for the oil lubricant was chosen to be a polyalkylene glycol based on previous work. The oil would need to be insoluble in water
which limited the choice to polypropylene glycols. Additives were evaluated on several benchiteptete performance prep
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ertiesas needed. The main properties investigated include: wear protection on steel, aluminum, nickel dunireiand man
ganesdronze systems, foaming tendency and oxidation properties.

DTIC

Lubricants;Environment Effects?erformance @sts

199800100450hio State Uniy Dept. of PhysicsColumbus, OH USA
Electrically Conducting Polymers: Science and &chnology
Epstein, A. J., Ohio State UnjiWJSA; Sep. 20, 1997; 28p; In English
Contract(s)/Grant(s): N00014-95-1-0302
Report No.(s): AD-A330165; P312; No Copyrighuall: CASI; A03, Hardcopy; A01, Microfiche

Theelectrical conductivities of the intrinsically conducting polymer systems now femgehat typical of insulators to that
typical of semiconductors such as silicon (-10-5 S/cm) to greater than 10(4) S/cm {natoliya good metal such as copfer
x 10(5) S/cm). The origin of the conductivity in these polymers is reviewed. Applications of these polymers, especially polyani
lines, have begun to emerge. These include coatings and blends for electrostatic dissipation and electromagnetic interference
(EMI) shielding, electromagnetic radiation absorbers for welding (joining) of plasticductive layers for light-emitting poely
mer devices, and anticorrosion coatings for iron and steel.
DTIC
Conducting Polymers; Conductivity; Corrosion Resistance; Electromagnetic Interference; Electromagnetic Radiation;
Electrostatics

19980010102Selee Corp.Hendersonville, NC USA
Application of Reticulated Ceramic Foam to Radiant Burners, ¥lume 1
Haack, D., Selee Corp., USA; May 1997; 152p; In English
Report No.(s): PB98-108525; No Copyrightjadl: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

A flashback resistant ported tile/ceramic foam radiant burner was developed. Performance characterization determined that
theburner emits infrared radiation highlyfiefently and produces low levetd pollutant emissions (carbon monoxide and nitro
gen oxides). The importance of ceramic foam emissivity on burner performance was identified. An improved ceramic foam
radiantlayer material was developed through an experimental program. Durability enhancement of as much as three times that
of the original material was demonstrated. Advanced ceramic foam materials were also investigated in this program-and demon
stratedradiant burner lifetime in excess of 5000 cyclic hours (on-going atthelusion of this program). Applications of ceramic
foamin natural gas related industry were investiga@dstomer feedback aided in the performance of experimental programs
to investigate these concepts.
NTIS
Boilers; Burners;Ceramics;Foams

19980010103Selee Corp.Hendersonville, NC USA
Application of Reticulated Ceramic Foam to Radiant Burners, \dlume 2 Final Report
Haack, D., Selee Corp., USA; May 1997; 197p; In English
Report No.(s): PB98-108533; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

A flashback resistant ported tile/ceramic foam radiant burner was developed. Performance characterization determined that
theburner emits infrared radiation highlyfiefently and produces low levetsf pollutant emissions (carbon monoxide and nitro
gen oxides). The importance of ceramic foam emissivity on burner performance was identified. An improved ceramic foam
radiantlayer material was developed through an experimental program. Durability enhancement of as much as three times that
of the original material was demonstrated. Advanced ceramic foam materials were also investigated in this program-and demon
stratedradiant burner lifetime in excess of 5000 cyclic hours (on-going athelusion of this program). Applications of ceramic
foamin natural gas related industry were investiga@dstomer feedback aided in the performance of experimental programs
to investigate these concepits.
NTIS
Boilers; Burners;Foams;Ceramics
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19980010109NERAC, Inc, Tolland, CT USA
Thermal Spray Ceramic Coatings: Latest Citations fom METADEX
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862784; Copyrightided; Avail: Issuing Activity (Natl Echnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the application of ceramic coatings by thermal spraying. The ceatings dis
cussednclude alumina, yttrium oxide, carbides, and nitrides. Citations focus on plasma spraying, tripaloggsing, and cen
tactfatigue.
NTIS
Bibliographies;Ceramic CoatingsThermal Boundary Layer; Plasma Spraying

19980010191NASA Marshall Space Flight Centétuntsville, AL USA
Oxygen Systems Cleaners for A@space Applications
Davis,Samuel E., NASA Marshall Space Flight Cent¢8A; Lowery Freida, NASA Marshall Space Flight Centd6A; Second
Aerospace Environmental Technology Conference; Mar. 1997, pp. 49-57; In English; Also announced as 19980010184; No
Copyright;Avail: CASI; A02, Hardcopy; A06, Microfiche

New environmental regulations have forced extensive evaluations of méengdifcleaning agents for use in oxygen sys
tems.This is no simple process because pure oxygarvey strong oxidizeand when placed in contact with a foreign substance,
the combination may be explosive. This foreign substance can easily be a cleaning agent residue left over in the oxygen system
aftercleaning. This paper focuses on the factbas must be considered when selecting a cleaning agent for oxygen systems, as
well as the approval processes which are currently being utilized by NASA for oxygen compatibility of materials. This paper will
providea working description of how to begin selecting a cleaning agent for oxygen systems. The paper will prissientitice
Backgroundnformation on the necessity of a stringent selection process for oxygen system cleaners; Specifications-and regula
tionsconcerning cleaning for oxygen service; Changing oxygen cleaning specifications given current environmental concerns;
Testingfor cleanliness in oxygen systems, Cleaning agents that have beericdestgdien systems, including an extensive list
of some of the newer 'environmentally friendly’ cleaning agents; &stlr€sults and conclusions from the testing. The paper will
alsoprovide instructions on the proper procedures for obtaining NASA approval on a candidate oxygen systems cleaning agent.
Author
Cleaners;0xygen Supply Equipmer@hemical CleaningEnvironment EffectsAlternatives;Performance @sts

19980010192Pratt and Whitney AircrafGovernment Engines and Space Propuldidgst Palm Beach, FL USA
Elimination of Chlorinated Solvents and Other HazardoudVaterials in the Manufacture of High Pressue Liquid Oxygen
SSME Turbopumps
Privett,Mal, Pratt and Whitney Aircraft, USA; Hodgens, HerPyatt and Whitney Aircraft, USA; Gehron, Mike, Pratt and Whit
ney Aircraft, USA; Second Aerospace Environmentatiinology Conference; Mar997, pp. 59-64; liknglish; Also announced
as19980010184; No Copyright; Avail: CASI; A02, Hardcopy; A06, Microfiche

Pratt & Whitney is developing alternatives to trichloroethylene in precision cleaning and verification operations for the
manufactureof high pressure drbopumps for the SSME program. Although the elimination of ODC materials has beer accom
plishedwith the elimination of 1,1,1richloroethane and Freoii3, there is significant additional pressure to eliminate the trichlo
roethylenedue to regulatory reporting and costs as well as corporate environmental goals. Pratt & Whitney (B&¥Ujng
both an aqueous precision cleaning operation and a high pressure liquid carbon dioxide precision cleaning method to totally
replacethe degreasing operation presently used. The liquid CO2 unit is being evaluated to permit an integral non volatile residue
(NVR) analyzer with the unit. Alternative verification methods to the present chlorinated solvents are being investigated. In addi
tion, P&W is eliminating all hexavalent chromium materials used on the pumps in applications such as scaling of anodized sur
faces.P&W is also working to implement a low VOC, water based maskant for planting and chemical milling operations.
Author
TurbinePumps;Hazadous MaterialsCarbon Dioxide;Chemical CleaningEnvironment Effectsilternatives;Cleaners;Trich-
loroethylene

19980010193Pennsylvania State UnjWhe Applied Research LalsState College, AUSA

Supercritical Fluid Cleaning of Oxygen Service Instrumentation

PetersJonathan A., Pennsylvania State UniySA; Phelps, Max RRacific Northwest Lab., USA; Second Aerospace Environ
mentalTechnology Conference; Ma997, pp. 65-74; In English; Also announced as 19980010184; No Copyngiit; @ASI;
A02, Hardcopy; A06, Microfiche
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The Montreal Protocol incorporates a ban on the production of a number of chemicals that have hibeitaited for
cleaningand degreasing operations. Bourdon tube pressure gauges for oxygen service are ameaaopiponent that requires
a high degree of cleanliness but is not adequately cleaned by conventional alternative solvents suchaseddtemulations.
Supercriticalfluid cleaning appears tofef a solution to this problem. Simulated bourdon tubes were filled with 2190 TEP lubri
cantin order to represent a worst-case contamination scenario. Supercritical carbon dioxide (SCCO02) was used to remove 97%
of this material in a five minute cleaning cycle. Preliminary results are promising and further tests are underway to qualify this
process for cleaning actual oxygen service gauges.
Author
SupercriticalFluids; Oxygen Supply Equipmer@hemical CleaningEnvironment EffectsCleaners;SolventsCarbonDioxide;
BourdonTubes

19980010194Dow Corning Corp.Midland, MI USA
New Technologies and Cleaning Performance Based omlétile Methyl Siloxanes
Cull, Ray A., Dow Corning Corp., USA; Swanson, Stephen, Dow Com@org., USA; Bryant, Donovan, Dow Corning Corp.,
USA; Moore, John, Dow Corning Corp., USA; Second Aerospace Environmedahdlogy Conference; Mak997, pp. 75-83;
In English; Also announced as 19980010184; No CopyrighajlACASI; A02, Hardcopy; A06, Microfiche

Linear volatile Methyl siloxanes (VMS) are a new class of solvents that are VOC exempt, non ozone depleting, SNAP
approvedare not hazardous air pollutants, and have negligible global wapoiagtial due to their less than 30 day atmospheric
lifetimes.Based on their favorable environmental qualities, linear VMS are the #1 prefis@aihg materials for substrate clean
ing, precision cleaning, and electronics cleaning by the California South Co&gta#lity Management District. They have negli
gible odor, very low viscosity, low surface tension, good toxicology properties, and 100% evaporation for effective cleaning,
drying, and rinsing. Ultra high purity versions of these products have been commercialized that have very low nonvolatile residue,
makingthem suitable for operations involving secondary bonding and painting. Straight VMS wilholeaolar contaminates
includingsilicone residue, greases, and oils. These materithislso soften, greatly swell and lift many cured silicones, allowing
easyremoval, as well as removing any remaining residue. This allows bondingasfioadhesives and paints to surfaces pre
viously covered by silicone. New azeotrope formulations have been develbjpedenable the cleaning of rosin flux from circuit
boardsand liquid crystal display residue, and optics cleaning.
Author
SiloxanesChemical CleaningEnvironment EffectsAlternatives;Product Developmentleaners;Methyl Compounds

19980010195Lockheed Martin CorpManned Space Systentsuntsville, AL USA
Experimental Strategies in the Development of a Polyisocyanurate Foam InsulationitW HCFC 141b Blowing Agent
Blevins,Elana, Lockheed Martin Corp., USA; Second Aerospace Environmertlhdlogy Conference; Mat997, pp. 85-92;
In English; Also announced as 19980010184; No CopyrighajlACASI; A02, Hardcopy; A06, Microfiche

The MSFC TPS Materials Research Laboratory has utilized statistical techniques in theoflegjggriments to develop an
insulationthatmeets the requirements for usage on the Exteardt @f the Space Shuttle. This insulation with an average density
of 2.15 Ib/cu ft is foamed with the environmentally friendly blowing agent HCFC 14Ib. HCFC 141b has an ozone depletion poten
tial that is approximatelgne tenth that of the previous blowing agent CECbiit the thermodynamic properties of HCFC 141b
affectthe reaction kinetics and material properties. Statistically based experiments were designed to optimize the formulation for
maximummechanical strength at cryogenic temperatures with a minimum foam d&hsigxperimental approach, chemistry
processingand foam properties are described.
Author
Insulation; External Tanks; Space Shuttles; Environment Effects; Cyanurates; Foams; Statistical Analysis; Thermodynamic
Properties;Blowing

19980010196Lockheed Martin CorpManned Space Systentsuntsville, AL USA
Evaluation of Polyurethane Foam Insulation: Blowing Agents Vith Zero Ozone Depletion Potential
Sharpe,Jon, Lockheed Martin Corp., USA; Second Aerospace Environnierthhology Conference; Mak997, pp. 93-97; In
English;Also announced as 19980010184; No CopyrighgiACASI; A01, Hardcopy; A06, Microfiche

The MSFC Thermal Protection Systems (TPS) Materials Research Laboratory is currently investigating environmentally
friendly blowing agents for use in the insulations of the Space Skutktérnal &nk. The original TPS foam materials of the
ExternalTank were blown with chlorofluorocarbon (CFQ) that is now regulated because of its high Ozone Depletion Potential
(ODP). Hydrochlorofluorocarbons (HCFCs), with an ODP that is one tenth that of CFCs, have been widely adopted as an interim
blowing agent in urethane insulations. In FY96, Lockheed Martin completed the production qualification and validation of HCFC
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14 Ib blown insulations. Due to the expected limited commercial lifetime of HCFC 141b, reséantshaeé underway to identify

and develop alternatives with zero ozone depletion potential. Physical blowing agents identified have included hydrocarbons,
fluorocarbons, fluoroiodocarbons, hydrofluoroethers, and more predominantly, hydrofluorocarbons (HFCs). This paper will
describeresults from a research program with candidate HFC blowing agents.

Author

Polyurethang-oam;Insulation; Thermal Potection;External Bnks;Blowing; Envionment Effectsilternatives;0zoneDeple

tion; Urethanes

19980010197Lockheed Martin CorpManned Space Systentsuntsville, AL USA
A Tooling Foam Wth Zero Ozone Depletion Potential For Composites Fabrication
MacArthur, Doug, Lockheed Martin Corp., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp.
99-107;In English; Also announced as 19980010184; No Copyrighil: ACASI; A02, Hardcopy; A06, Microfiche

TheMSFC TPS Materials Research Laboratory has developed a tooling foam for use in composites processing with mechani
cal and thermal properties superior to those of commercially avaitadterials. MARCORE(TM) is a urethane modified polyiso
cyanuratdoam system blown with an environmentally friendly blowing agent with zero ozone depleteial. The patented
materialhas the advantages of rapid prototyping, processing with unlimited cross sectional area, and comyititibilitst pre
impregnatedomposite resins and their associated cure cycles. The tooling foam is dimensionally stable at temperatures above
250F and can withstand pressures greater than 100 psi. The chelijisttyproperties, material properties, and applications are
presented.
Author
Foams;Cyanuratesfabrication; Envionment Effectsilternatives;Composite MaterialsBlowing; Synthesis (Chemistry)

19980010200TRW Environmental ServiceRedondo Beach, CA USA
Solar Cell Assembly Defluxing Using Ozone Depleting Chemical Replacements
Mclnyre, Lori J., TRN Environmental Services, USA; Lempka, RobertWWIEnvironmental Services, USA; Main, Diane, VIR
EnvironmentalServices, USA; Second Aerospace Environmergahfology Conference; Mak997, pp. 17-126; In English;
Also announced as 19980010184; No CopyrighgiA CASI; A02, Hardcopy; A06, Microfiche

Studies to identify trichlorotrifluoroethane (Freon TF - used at TRW in alcohol & stabilizer mixture formulations such as
FreonTES and Genesolv DES) replacement cleaning agents for solar cell defluxing applications have been ongtfiisinae TR
1992. Though initial studies identified some promising aqueous and semi-aqueous cleaning agents, they were eliminated as
replacementandidates in 1994 due poocess control, substrate corrosion, and manufacturing floor space concerns. All scale-up
testingsince 1994 has concentrated on warm (60 C) isopropyl alcolg| fiaddrochlorofluorocarbon (HCFC) (AK-225), and
hydrofluorocarbofHFC) (\ertrel SMT an azeotrope ofértrel XF HFC and dichloroethylene) technologies as replacement can
didates for solar array manufacturing applications. Based on the results of the scale-up test efforts, the SMT and pure AK-225
materialscleaned as well as the existing process, but both materials attacked the substrate’ s silicone solar cglassttonedr
regionmore aggressively than the existing Freon TF based cleaning agents. The AK-225AES (an azeotrope of AK-225, ethanol
andstabilizer) material was identified as a drop in replacement for the existing process, howdV¥€Fiwill only see limited
implementatiorbecause of its production cutfafate in theyear 2015, high cost, and increased health risk (50 ppm Threshold
Limit Value) compared to the Freon TF ( 1000 ppm Threshold Liatitey. The warm W spray process, on the other hand, cleans
as well as the existing process yet appears to less aggressively attach the silicone bond region of the solar cells than the SMT
AK-225, AK-225AES or existing Freon TF mixtures. Based on laboratory tests, the selected IPA process will out-perform the
present cleaning process, but IPA's flammability rating (Class IB) introduces new safety concerns that were not an issue in the
pastand do not need to be addressed with the HCFC and HFC products. At a cost of approximately $404,0@8, diRchased
customdesigned equipmend is making the necessary facility modifications to safely handle the Aespi®y process for solar
cell module strings up to 2 x 4 feet in dimension. The new equipment is scheduled to be operating in November of 1996, and
AK-225AESis presently under evaluation as an intermediate replacement should 8ystiém implementation schedule slips
outsideof TRW’s Freon TF use schedule. In addition, a smaller degreaser with AK-225AES is presently under consideration as
atemporary replacement cleaning agent for solar cell defluxing operations prior tglassdronding, and additionalWRapital
equipmenwill be evaluated in 1997 as the long term replacement for the prgtassecleaning operation.
Author
Cleaners;Environment EffectsSolar Cells;Chemical CleaningAlternatives;ChlorofluoromethaneFluxes
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19980010202Thiokol Corp, Brigham City UT USA
Program Development for an Aqueous Cleaning System
SagersNeil, Thiokol Corp., USA; Evans, Kurt, Thiokol Corp., USA; Second Aerospace Environmegtatdlogy Conference;
Mar. 1997, pp. 137-144; In English; Also announced as 19980010184; No Copyright;@ASI; A02, Hardcopy; A06, Micro
fiche

Procesgparameters, bath life tests, scale-up parametedsdisposal in municipal water treatment systems were determined
for an aqueous cleandrulin 1990GD(R). The agueous cleaner badn selected for cleaning space shuttle reusable solid rocket
motor (RSRM) components through a battery of screening tests. Optimized process conditions were determined with a designed
experiment program. It was estimated that the cleaner would clean approximately 2.7 RSRM motors with grease and over 10
RSRMswithout grease. The cleaner performed well with the adhesives tested and small variations in cleaner concentration did
not significantly increase the presence of residuaitaminants on test surfaces. Scale-up parameters provided for both small parts
and lage RSRM components showed that approximately 10 gal/ft(exp 2) of cleaner solution is required to remove grease. Biodeg
radationtests showed that the cleaner was acceptable in a municipal-type waste water treatment facility
Author
Solid Popellant Rocket Engine§€hemical CleaningEnvironment EffectCleaners;Performance @sts

19980010203McDonnell-Douglas Aerospagckluntington Beach, CA USA

Aqueous Tube Cleaning Advances at McDonnell Douglas Aespace

Adam,S. J., McDonnell-Douglas Aerospace, USA; Second Aerospace Environmeetiablogy Conference; Mat997,pp.

145-154;In English; Also announced as 19980010184; No Copyrigril ACASI; A02, Hardcopy; A06, Microfiche
McDonnellDouglas Aerospace produces tubing for a variety of aerosigase ypically these tubes, made from aluminum,

stainlesssteel, and titanium range from 1/4” to 6” in diametéth lengths up to 40 feet. Prior to 1996, tube bending lubricants

wereremoved using 1,1,1 trichloroethane in a vapor degreaser to flush the tubing. Because of the 1996 deadline for the phase-out

of ozone depleting substances (OB)Can aqueous tube cleaning system was developedausing immersion system, which

waslater changed to an enclosed cabinet system. The design change from the tank system to the enclosed cabinet system provide

a savings of $500,000. The enclosed cabinet system operates by connecting tubing to a manifold located inside of the cabinet

Aqueouscleaning solutions are then pumped from enclosed tanks though the tubes at high velocities, and are also sprayed on the

outsideof the tubes inside the cabinet. The solution then drains through the bottom of the cabinet back to the tank. The cleaning

procesaises hotvater as a pre-rinse, a hot aqueous cleaning solution, hot deionized water as an initial rinse and a final rinse, and

adrying stage with warm purified aBetween cycles, clean compressed aigpsithe remaining solution out of the tubes te pre

vent solution cross contamination. This system takes operator error out of the tube cleaning procedure. The operator simply loads

thetubing into the washer and removes clean dry tubing when the cycle is complete. This paper discusses: (1) Current tubing con

figurationsand problems, (2) lubricant and cleaselection considerations, (3) cleanliness level requirements, (4) a comparison

betweerimmersion tank and cabinet systems, (5) the performance parameters used in theroessgn (6) cabinet system oper

atingsequence, (7) waste treatment, and (8) laboratory test data.

Author

Aqueous Solution®ipes (Tibes);Chemical CleaningEnvironment EffectsCleaners;Alternatives;Lubricants

19980010204Rockwell International CorpRocketdyneCanoga Park, CA USA
Aqueous Pecision Cleaning of Engine Components
Stern,Susan M., Rockwell International Corp., USA; Second Aerospace Environmeakalology Conference; Mat997, pp.
155-166;In English; Also announced as 19980010184; No CopyrighilACASI; A03, Hardcopy; A06, Microfiche

Priorto 1996, precision cleaning of engine components was performed using 1,1,1-trichloroethane (TCA). Its use was banned
at Rocketdyne as of 31 December 1995 due to its classificationcas@aedepleting chemical. Conversion to all aqueous cleaning
at Rocketdyne has been completed. Precisieaning is performed in the Aqueous Fine Clean Facility which consists of three
ultrasonictanks two spray rinse tanks and one immersion tank without ultrasonics. The tanks can accommodate haodware up
threefeet in each dimension: flushing capabilities efastarger hardware. A total of nine aqueous precision cleaning processes
areavailable through the pairing of threefdient process options with three distinct cleaning methods. The process parameters
weredeveloped based upearlier experiments using small test samples. Production hardware fferardiprograms has been
processethrough the facility and has met particulate and nonvolatile residue (NVR) cleanliness requirements. These results dem
onstrateaqueous precision cleaning to be dsative as the previous TCA method.
Author
EngineParts; Chemical CleaningEnvironment EffectsCleaners;Chlorine Compoundsthane;Aqueous Solutiondylethodol-

ogy
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19980010205Thiokol Corp, Brigham City UT USA
Substitution of Spray-in-Air Aqueous Cleaning for TCA Degeasing of Space Shuttle Reusable Solid Rocket Motor Hard
ware
Wynn, Robert, Thiokol Corp., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp. 167-173; In
English;Also announced as 19980010184; No CopyrighgilACASI; A02, Hardcopy; A06, Microfiche

Becausdhe Clean Air Act eliminates the production of methyl chloroform for emissive uses after January 1, 1996, the bond
surfacepreparation processes used for the Space Shuttle Reusable Solid Rocket Motor are being changed to eliminate- methyl chlo
roform (TCA) degreasing. Spray-in-air agueous cleaning, in conjunction with automated cagitbtast, will be used to pre
paremetal hardware for subsequent bonding operations. The cleaner that has been selected is Brulin 1990 GD(R). An extensive
development and qualification effort is being conducted for this change. Testing completed to date with lalmidatonle,
andfull-scale equipment shows that bond strengths are as good or bettrasmprepared with TCA vapor degreasing. Full-
scalemotor and igniter component cleaning tests and witness panel emgifeel tests have yielded data and practical lessons
thatverify the equivalence of aqueous cleaning and TCA processing.
Author
Aqueous Solutions; Methyl Compounds; Chloroform; Environment Effects; Substitutes; Cleaning; Cleaners; Sprayers; Solid
PropellantRocket Engines

19980010206Thiokol Corp, Huntsville Space Gite, Huntsville, AL USA
Developmentof Statistical Process Contol Methodology for an Environmentally Compliant Surface Cleaning Pocess in
a Bonding Laboratory
HutchensDale E., Thiokol Corp., USA; Doan, Patrick A., Thiokol Corp., USA; Boothe, Richard E., Thiokol Corp., USA; Second
Aerospace&Environmental €chnology Conference; Mat997, pp. 175-183; In English; Also announced as 19980010184
Contract(s)/Grant(s): NAS8-38100; No Copyrightafl: CASI; A02, Hardcopy; A06, Microfiche

Bondinglabs at both MSFC and the northern Utah production plant prepare bond test specimens which simulate or witness
the production of NASAs Reusabl&olid Rocket Motor (RSRM). The current process for preparing the bonding surfaces employs
1,1,1-trichloroethane vapor degreasing, which simulates the current RSRM process. Government regulations (e.g., the 1990
Amendments to the Clean Air Act) have mandated a production phase-out of a number of ozone depleting compounds (ODC)
including 1,1,1-trichloroethane. In order to comply with these regulations, the RSRM Program is qualifying a spray-in-air (SIA)
precisioncleaning process using Brulin 1990, an aqueous blend of surfactants. Accoslirfglge preparation prior to bonding
processsimulation test specimens must reflect the new production cleaning process. The Bonding Lab Statistical Process Control
(SPC)program monitorshe progress of the lab and its capabilities, as well as certifies the bonding technicians, by periodically
preparing D6AC steel tensile adhesion panels with EA-91 3NA epoxy adhesive using a standardized process. SPC methods are
thenused to ensure the process is statistically in control, thus producing reliable data for bonding studies, and identify any prob
lemswhich mightdevelop. Since the specimen cleaning process is being changed, new SPC limits must be established. This report
summarizeside-by-side testing of D6AC steel tensile adhesion witness panels and tapered double cantilevered beams (TDCBS)
usingboth the current baseline vapor degreasing process and a lab-scale spray-in-air process. A Procecoygthowhessh
washercleaned both tensile adhesion witness panels and TDGBgrocess which simulates the new production process. The
testswere performed six times during 1995, subsequent statistical analysis of the data established new upper control limits (UCL)
andlower control limits (LCL). The data also demonstrated that the new process was equivalevapotitgreasing process.
Author
Adhesion &sts;Adhesive BondingCleaning;Surface Poperties;Sprayers;Statistical AnalysisEpoxy Resingyietal Surfaces;
Cleaners

19980010207NASA White Sands st Facility NM USA
Replacement EBchnologies for Pecision Cleaning of Aeospace Hardwake for Propellant Service
BeesonHarold, NASA White Sand®est Facility USA; Kirsch, Mike, NASA White Sands§t Facility USA; Hornung, Steven,
Allied-Signal Technical Services Corp., USA; Biesingeaul,Allied-Signal Technical Services Corp., USA; Second Aerospace
Environmental €chnology Conference; Mat997, pp. 185-192; In English; Also announced as 19980010184; No Copyright;
Avail: CASI; A02, Hardcopy; A06, Microfiche

The NASA White Sands Test Facility (WSTF) is developing cleaning and verification processes to replace currently used
chlorofluorocarbon-113- (CFC-113-) based processes. The processes being evaluated include both aqueous- and solvent-base
techniquesReplacement technologies are being investigtederospace hardware and for gauges and instrumentation. This
paperincludes the findings of investigations of aqueous cleaning and verification of aerospace hardware using known contami
nants, such as hydraulic fluid and commonly used Biis. results correlate nonvolatile residue with CEG. The studies also
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includeenhancements to agueous sampling fgaoic and particulate contamination. Although aqueous alternatives have been
identifiedfor several processes, a need still exists for nonaqueous solvent cleaning, such as the cleaning and cleanliness verifica
tion of gauges used faxygen service. The cleanindegtiveness of tetrachloroethylene (PCE), trichloroethylene (TCE), etha

nol, hydrochlorofluorocarbon 225 (HCFC 225), HCFC 144BE 7100(R), and &ftrel MCA(R) was evaluated using aerospace
gauges and precision instruments and then compared to the cleaning effectiveness of CFC 113. Solvents considered for use i
oxygen systems were also tested for oxygen compatibility using high-pressure oxygen autogenous ignition and liquid oxygen
mechanicalmpact testing.

Author

Cleaning; Environment Effects; Alternatives; Aqueous Solutions; Cleaners; Chlorofluorocarbons; Spacecraft Equipment;
Propellants

19980010209United Space Boosters, InMaterials and Processes Deptuntsville, AL USA
Replacement of Dichomate Catalyst Polysulfide Sealant
Conway,Christina M., United Space Boosters, Inc., USA; Mitchell, Mark A., United Space Boosters, Inc., USA; Secend Aero
spaceEnvironmental &chnology Conference; Mak997, pp. 203-2LL;, In English; Also announced as 19980010184; No €opy
right; Avail: CASI; A02, Hardcopy; A06, Microfiche

Severaldifferent catalysts may be used in two-part polysulfide sealant systems to cause polymerizatiprepbtiimer
The present sealant used on the Space Shuttle Solid Rocket Boosters (SRBs) contains a dichromate oxidizing agent. Due to healtt
and environmental concerns related to the use of chromium compounds, a program has been undertaken to replace the currel
sealantith a system that dramatically reduces the total volume of chromated materials used. The resultanttivenfefitiis
reducing the hazardous waste generated during SRB hardware refurbishment and limiting potential worker exposure to chro-
mium, which is listed as a carcinogen. Through a qualification program downselection, a single sealant was selected for hardware
overseahpplications. A secongprrosion-inhibitive sealant was selected by a joint NASA-MSFC/USBI Corrosion Coatiod T
for faying surface applications. The second sealant does contain free chromium from which corrosion-inhibitive properties are
derived.However use of this two sealant system reduces the total volume of chromated materials by approximately ninety per
cent.Future work will address replacing the sealant that comprises the remaining ten percent.
Author
ChromiumCompoundsHazadous MaterialsSealers;Space Shuttle BoosteiGatalysts;PolymerizationPolysulfides;Prepo-
lymers

19980010216NASA Marshall Space Flight Centétuntsville, AL USA
Space Shuttle Reusable Solid Rocket Motor (RSRM) Hand Cleaning Solvent Replacement at Kennedy Space Center
(KSC)
Keen,Jill M., Thiokol Corp., USA; DeWese, Darrell CNASA Marshall Space Flight CenfdiSA; Key Leigh W, NASA Mar
shall Space Flight CentetUSA; Second Aerospace Environmentetfinology Conference; Mat997, pp. 277-286; In English;
Also announced as 19980010184; No CopyrighgiA CASI; A02, Hardcopy; A06, Microfiche

At Kennedy Space Center (KSC), Thiokol Corporation provides the engineering to assemble and prepare the Space Shuttle
Reusablesolid Rocket Motor (RSRM) for launch. This requires hand cleaning over 86 surfaces including metals, adhesives, rub
ber and electrical insulations, various painted surfaces and thermal protective materials. Due to the phase-out of certain 0zone
depletingchemical (ODC}xolvents, all RSRM hand wipe operations being performed at KSC using |,I,1-trichloroethane (TCA)
wereeliminated. This presentation summarizes the approach useleatiata gathered in theat to eliminate TCA from KSC
handwipe operations.
Author
Solid Popellant Rocket Engine§leaning; Environment EffectsCleaners;Replacing;Engine Parts

19980010217Rockwell International CorpRocketdyne Diy Canoga Park, CA USA
Elimination of Ozone Depleting Chemicals: Cleanlinessaérification Alternatives
Douglas,Vonnie M., Rockwell International Corp., USA; FritzemeMarilyn L., Rockwell International Corp., US/Second
Aerospace EnvironmentakThnology Conference; Mat997, pp. 287-298; In English; Also announced as 19980010184; No
Copyright;Avail: CASI; A03, Hardcopy; A06, Microfiche

Historically, cleanliness verification ddpace Shuttle Main Engine (SSME) hardware was primarily performed by flushing
the hardware with 1,1,1-trichloroethane or other ozone depleting solvents. An aliquot of the flush solvent was filtered and analyzed
for nonvolatile residue and particulate matiue to environmental regulations, the use of 1,1,1-trichloroethane has been elimi
natedat Rocketdyne.Wo methodsave been selected for nonvolatile residue determination which do not require the use of ozone

89



depletingchemicals, an aqueous method that utilizes totgroc carbon analysis and a gravimetric cyclohexane technique. An
aqueousnethod has been selected to replace solvent techniques for particulate analysis. Laboratory queditaadibas been
completedusing hardware and contaminants representative of those encountered in production. The transition from research and
development to full production implementation has been completed and the particulate and nonvolatile residue techniques are
currentlybeing utilized in manufacturing processes.

Author

SpaceShuttle Main EngineCleanlinessOzone Depletionk-lushing; Alternatives;Cleaners;Aqueous SolutiongGravimetry;
CyclohexaneCarbon

19980010219Rockwell International CorpSpace Systems Dj\Downey CA USA
The Seach for a Replacement for CFC 13 in the Precision Cleaning and ¥rification of Shuttle Hardware
Wittman, C. L., Rockwell International Corp., USA, Eichinger, E. C., Rockwell International Corp., USA; Second Aerospace
Environmental €chnology Conference; Mat997, pp311-318; In English; Also announced as 19980010184; No Copyright;
Avail: CASI; A02, Hardcopy; A06, Microfiche

Increasingly stringent regulations regarding the production and use of chlorofluorocarbons (CFCs) have been enacted due
to these compounds’ detrimentafesits on atmospheric ozone. CFC3trichlorotrifluoroethane), used extensively in the past
for many diferent manufacturing processes at Rockwell International, Space Systems Division, is being phased out due to a 1996
productionban. The identification, testing, and implementation of new materials and/or prodedwsss as replacements for
CFC 113 in these processes is the focus of several ongoing research efforts. The majority of the hardware used with or on the
Shuttlerequires high levels of cleanliness, for both operational requirements and because of compatibility concerns. Certain types
of hardware, most notably those from oxidizer systems and especially asseambfzhents, currently require the use of CFC
113for both their precision cleaning and subsequent cleanliness verification.18FBetause of its highapor pressure, low
toxicity, nonflammability and ability to solubilize many common contaminants, has been used at Rockwell, as well as many other
companiesto both remove and verify the removal of contaminants from these types of hardware. The identificagetirgnd
of potential replacement fluids for CFQ3Lin this application is the subject of this report. Candidate fluids representing many
different classes of materials wesgreened as to theirfiebcy in removing common Shuttle service and manufacturing fluids.
Thetwo best candidates from these screening tests were then selecteaingatibility/exposure and component cleaning tests
areongoing.
Author
Chemical Cleaning; Manufacturing; Spacecraft Components; Cleaners; Environment Effects; Ozone Depletion; Replacing;
Contaminants

19980010220NASA Kennedy Space Cent&ocoa Beach, FL USA
Evaluation of AK-225(R), Vertrel(R) MCA and HFE A 7100 as Alternative Solvents for Pecision Cleaning and ¥rifica-
tion Technology
Melendez Orlando, NASA Kennedy Space CentdSA; Trizzino, Mary Florida Technology USA; Fedderson, Bryan, Gepa
Inst. of Tech., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp. 319-327; In English; Also
announceas 19980010184; No Copyrightyail: CASI; A02, Hardcopy; A06, Microfiche

The National Aeronautics and Space Administration (NASA), Kennedy Space Q€8tey Materials Science Division con
ducteda study to evaluate alternative solvents for CEG-h precision cleaning and verification on typical samples that are used
in the KSC environment. Thefetts of AK-225(R), ¥értrel(R), MCA, and HFE A 7100 on selected metad polymer materials
werestudied over 1, 7 and 30 day test times. This report addresses a study on the compatibilitgfaspéaatement solvents
for materials in aerospace applications.
Author
SolventsReplacing;Environment EffectsChemical CleaningPerformance dsts;Chlorofluorocarbons

19980010222Allied-Signal Corp. Federal Manufacturing ana@hnologiesKansas CityMO USA

Environmentally Compliant Adhesive Joining Bchnology

Tira, James S., Allied-Signal Corp., USA; Second Aerospace Environmeatahdlogy Conference; Mat997, pp. 335-342;

In English; Also announced as 19980010184

Contract(s)/Grant(s): DE-AC04-76DP-00613; Copyriglativéd (NASA); Arail: CASI; A02, Hardcopy; A06, Microfiche
Adhesivejoining offers one method of assembling products. The advantages of adhesive joining and assembly are many and

includethe distribution of applied forces, lighter weight, and appealing appeajastde, name a fewSelecting environmentally

safeadhesive materials and accompanying processes is paramount is tadayess climate if a company wants to be environ
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mentallyconscious and stay in business. Four areas of adhesive joining- (1) adhesive formulation and selection, (2) surface prepa
ration, (3) the adhesive bonding process, and (4) waste and pollution generation, clean-up, and management- all need to b
carefullyevaluated before adhesive joining is selected for commercial as well as military products. Designing for six sigma quality
mustalsobe addressed in todaylobal economyThis requires material suppliers and product manufacturers to work even closer
together.

Author

AdhesiveBonding;Environment Effectdkeplacing

19980010227NASA Marshall Space Flight Centétuntsville, AL USA

Comparison of Environmentally Friendly Space Compatible Gease to itsPredecessor in a Space Mechanism Bearing§t

Rig

Jett, T R., NASA Marshall SpacElight Center USA; Baker M. A., NASA Marshall Space Flight Cent&iSA; Thom, R. L.,

NASA Marshall Space Flight CentddSA; Second Aerospace Environmentatfinology Conference; Mat997, pp391-412;

In English; Also announced as 19980010184; No CopyrightilACASI; A03, Hardcopy; A06, Microfiche
PerfluoroakylpolyethefPFPE) greases are used extensively in critical flight hardware in a space envirdmthenpast,

thesegreases have been processed using chlorofluorocarbon (CFC) based solvents. In response to the recentshaewf CFC’

formulationsof environmentally friendly PFPE greases that are not processed with CFC based solvents were developed. The pur

poseof this study was to compare the performance of a new environmentally friendly formulation PFPE grease to a previously

provenspace compatible formulation PFPE grease. A one year test using 20 small electrical motors (two bearings per motor) was

conductedn a high vacuum environment(2.0 x 10(exp 4)irfat a temperature of 90 Cwé&nty bearings were lubricated with

anew environmentally friendly formulation, and twenty bearings were lubricated with an old formulation. The ezesslubr

catedbearing was measured both pre and post test. Along with mass loss measurements a profilometer trace was taken to measur

posttest wear of the bearings. In addition the bearings were visually examined and analyzed using an optical microscope.

Author

GreasesChlorofluorocarbons;Solvents Environment Effectd?erformancelests;Spacecraft ComponentBplyether Resins;

Lubricants

19980010228NASA Marshall Space Flight Centétuntsville, AL USA
Development and Implementation of Envionmentally Compatible Solid Film Lubricants
Novak,Howard L., United Space Boostehs¢., USA; Hall, Phillip B., NASA Marshall Space Flight CentgBA; Second Aero
spaceEnvironmental €chnology Conference; Mat997, pp. 413-418; I&nglish; Also announced as 19980010184; No Copy
right; Avail: CASI; A02, Hardcopy; A06, Microfiche

Multi-body launch vehicles require the use of Solid Film Lubricants (SFLs) to allow for unrestricted relative motion between
structuralassemblies and components during liftasfd ascent into orbit. The Space Shusitdid Rocket Booster (SRB), uses
adual coat, ceramic-bonded high temperature SFL in several locationasstediraint hardware between the SRB aft skirt and
the Mobile Launch Platform (MLP), the aft SRB/Externalik (ET) attach struts, and the forward skirt SRB/ET attactabséim
bly. The proposed National Launch System (NLS) may reciindar applications of SFLs for attachment and restraint hardware.
A family of environmentally compatible nonlead/antimony bearing alternative SFLs have been developed including a compatible
repairmaterial. In addition, commercial applications for SFLs on transportation equipment, all types of lubricated fasteners, and
energyrelated equipment allow for wide usage of these new lubricants. The new SFLs named BOOSTERLUBE io& family
singlelayer thinfilm (0.001 inch maximum) coatings that are a unique mixture of non-hazardous pigments in a compatible resin
systenthat allows for low temperature curing (450 F). Significant savings irggm@ed processing time all as elimination
of hazardous material usage and disposal would result from the non-toxic onestgpo$édtion. Compatible adry field repair
lubricantswill help eliminate disassembly of launch vehicle restraint hardware during critical time sensitive assembly operations.
Author
Solid Lubricants; Space Shuttle Boosters; Environment Effects; External Tanks; Thin Films; Bearings; Coatings; Pigments;
Resins

19980010240Naval Surface Wfare Centerindian Head, MD USA

The Design of a Small Tansportable Solid Rocket Motor Exhaust Scrubber

Elliott, K. C., Naval Surface @ffare CentelUSA,; Hickling, Alan, Planning Research Corp., USA; McFadden, RdBkamning
Research Corp., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp. 523-531; In English; Also
announceds 19980010184; No Copyrighty#il: CASI; A02, Hardcopy; A06, Microfiche
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The Naval Surface Wifare Centerindian Head Division (NSWC/IHD) is being funded by CNO045 to develop a system to
scrubrocket motor exhaust gases from test firings. NSWC/IHD has initiated a pilot progdesigo and fabricate a transportable
system to perform this scrubbing without adverseflgctihg static testing results. Thidat will also provide data future scale-up
design efforts . This paper addresses previous scrubber design efforts, current design requirements and constraints, our desig
approachand elements of the final design.
Author
ScrubbersStatic Ests;Exhaust Gaseskocket Engines; Rocket Exhaurst Firing; Cleaning

19980010243Pennsylvania State UniMpplied Research LapState College, AUSA
Environmental Impact and Treatment of Reformulated Chemical Agent Resistant Coatings
Striebig,Bradley A., Pennsylvania State UniWSA; Schneiderdanice M., Pennsylvania State UnlySA; Watt, Lewis, Pennsyl
vaniaState Uniy, USA; Vargo, Ron, Marine Corps, USA; Second Aerospace Environmeatainiblogy Conference; Mat997,
pp.575-584; In English; Also announced as 19980010184; No Copyrighil; £ASI; A02, Hardcopy; A06, Microfiche

The Applied Research Laboratory at The Pennsylvania State University has investigated a hybrid air pollution control system
(APCS)to treat an NMP (N-methyl-2-pyrrolidinone) laden air stream. This system has been described in "Air Pollution Control
System Research - an Iterative Approach to Developing Affordable Systems” presented at the First Aerospace Environmental
TechnologyConference. This research was performed concurrently with the reformulation of the CARC coatings to ensure current
air treatment systemsere capable of removing NMP from exhaust air streams. Bench scale and pilot scale studies focused on
theabsorption of NMP into an aqueous phase and destructibe 6fMP through advanced oxidation processes. NMP es-ef
tively removed from an air stream using the hybrid APCS. The hybrid system design was optimized for the removal and destruc
tion of NMP from exhaust air streams. Advanced oxidation processes destroyed NMP in the agueous phase. The products of the
oxidation reactions of NMP were determined. The results of these studies show the reformulated CARC is a beneficial step in
pollution prevention. The VOC content of the coating was reducedhenaplacement solvent NMP was removed using a scale
modelAPCS installed at the ARL facility
Author
Air Pollution; Pollution Contol; Organic Compound<€Environment EffectdReplacingAir Flow; Protective CoatingsSolvents

19980010245Lockheed Martin Engly Systems, In¢cOak Ridge, TN USA
Testing of Solvents for Removal of Usthanes/Epoxies
ThompsonLisa M., Lockheed Martin Engy Systems, Inc., USA; Second Aerospace Environmeetdiniblogy Conference;
Mar. 1997, pp. 591-597; In English; Also announced as 19980010184; No Copyright;@ASI; A02, Hardcopy; A06, Micro
fiche

For many years, methylene chloride has been the solvent of choice for softening or dissolving polyurethane and epoxy bonds
and/or coatings. However, methylene chloride has been implicated as a suspect carcinogen and is now regulated under the
Resounce Conservation and Recovery Act (RCRA), as a hazardous air pollutant under the Clean Air Act (CAA), and is in the
rulemakingprocess by the Occupational Safety and Health Administration (OSHA) to have the perraigsisiere limit low
eredfrom 500 to 25 ppm for an 8 hour time weighted average. Because of these concerns, many people have begun investigating
alternativedor methylene chloride in this application. For paint removal, many people have turned to dry methods or various types
of stripping using carbon dioxide pellets, baking soda, com husks, etc. Hpimes@ne applications due to geometonstraints
thesemethods cannot be used. Personnel at the Oak Ridg@ePY¥ant have been investigating many solvents or solvent blends
assubstitutes for methylene chloride. Severdedént pure solvents of various chemical types have been tested along with blends
formulatedusing Hansen Solubility Parameter Theory which states that solvents with similar parameters will have simikar dissolu
tion properties. Initiallythe solvents were screened by conducting weight gain tests ongiiecesd urethane and/or epoxies.
Solventsor solvent blends which appeang@mising were tested more thorougitgur solvent blends have been tested on thin
bondlinesof polyurethane with some success. Solvents have also been teptatetncoated with both urethanes and epoxies.
Author
Chemical Cleaning; Environment Effects; Paint Removal; Epoxy Resins; Polyurethane Resins; Solvents; Performance Tests;
SubstitutesCoatings

19980010247NASA Marshall Space Flight Centétuntsville, AL USA

The Effects of Long Term Cure on Offgassed Rvducts of Coatings

Engle,Ginger NASA Marshall Space Flight Centd#SA; Whitfield, Steve, NASA Marshall Space Flight Cent¢8A; Second
Aerospace EnvironmentakThnology Conference; Mat997, pp. 607-613; In English; Also announced as 19980010184; No
Copyright;Avail: CASI; A02, Hardcopy; A06, Microfiche
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The Environmental Chemistry and Compatabilisam at The Marshall Space Flight Center conducts tofdasging analy
sison materials and flight hardware for use in habitable environments aboard the Space Shuttle and the International Space Station
As part of Research and Development, tbgid Offgassing Laboratory conducted a long term cure study on four polyurethane
coatingswhich are slated for potential use on Space Station. This study demonstratiecth@e€ure time and temperature on
the total tox value (sum Bndthe maximum usage weight for each coating. All analysis was conducted according to test proce
duresoutlined specifically for Space Station environments. Therefore, the ratings and weight limits generatedrfaténzde
aremost applicable to space environments. Howdhés test does give some indication of time frames for solvent removal and
is therefore of interest to, the environmental community as a whole.
Author
Coating; Polyurethane ResinsSpace Stationsfoxicity; Offgassing;Curing; Solvents Space Shuttles

19980010249Wright Lab, Wright-Patterson AFB, OH USA
Air Force Aeronautical Systems Center Hazardous Materials Alternatives Guide: A Creative Way to Better Exchange
Information
Folck, James, Wright Lab., USA; Lockwood, Lyle, Universal Technology Corp., USA; Alford, Chales, Universal Technology
Corp., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp. 621-630; In English; Also announced
as19980010184; No Copyright; Avail: CASI; A02, Hardcopy; A06, Microfiche

This paper describes the results of work at Aeronautical Systems Center to develop more effective and easier ways to
exchangeaechnical and project information dealing with hazardous materials alternativgzsadérewill discuss the background
of the ASC technicatffort and describe the features and content of the ASC Guide as it now resides on the Internet. It will also
conveythoughts on future use and development of the resource.
Author
Hazadous MaterialsAlternatives;Environment Effectdnformation Disseminationinformation Systems

19980010251Pratt and Whitney AircrafGovernment Engines and Space Propuldidgst Palm Beach, FL USA
Elimination/Reduction of Ozone Depleting Substancesnd 'EPA 17’ Materials in F100 Worldwide Maintenance Manuals
Privett,Mal, Pratt and Whitney Aircraft, USA; Gehron, Mike, Pratid Whitney Aircraft, USA; Second Aerospace Envirommen
tal Technology Conference; Mat997, pp. 644-646; In English; Also announced as 19980010184
Contract(s)/Grant(s): F41608-95-D-0082; No CopyrigiaiA CASI; A01, Hardcopy; A06, Microfiche

Themaintenance manualsgdhnical Orders) for the F100 family of military jet engines comprises approximately 163 series
of volumes with approximatelyl8,000pages of instructions. A program to eliminate all ozone depleting chemicals (ODC) and
reduce or eliminate lge use quantities of BPL7 materials from thesee€hnical Orders was performed. A database was-devel
opedto manage the program status and material usage and replacement documentation for each applicable usage within the manu
als, as well as generate many of the formal contractual reports. The review process efficiency was dramatically increased by
digitizing the manual pages, using keywords to locate the ODC ahd ERmaterials, and categorizing the technical application
parametersThis database permitted multiple substitutions, eliminated redundartied to a better understanding of the process
basedon how the information about the material usage was grouped. As an exgmaater than 1800 locations of ODC materials
wereoriginally identified; ultimately it was found, using the database, that all of thecoskekbe categorized into less than 30
differentapplications. It was generally found that most of the ODC mateséd were substituted without testing of alternatives,
sincesubstitutions could often be based on similar uses of the alternative in other applications.
Author
Jet EnginesAircraft Maintenance©Dzone DepletionAlternatives;Manuals;Chemical Compounds

19980010252Petroferm, Ing.Fernandina Beach, FL USA
Testing and Qualification of HFE Cleaning Agents in ¥por Degreasing Applications
Hayes, Michael E., Petroferm, Inc., USA; Hrebenar, Kevin R., Petroferm, Inc., USA; Monaghan, Michael O., Petroferm, Inc.,
USA; Smiley Carroll B.,Petroferm, Inc., USA; Stewart, Richard K., Retroferm, Inc., USA; Second Aerospace Environmental
TechnologyConference; Marl997,pp. 647-655; In English; Also announced as 19980010184; No Copyrigiit; BASI; A02,
Hardcopy;A06, Microfiche

There is no satisfactory replacement for vapor degreasing in many metal and precision parts manufacturing and cleaning
tasks, including a variety of electronics printed wiring assembly, printed wiring board and component applications. This paper
describes new environmentallyfriendly, second-generation vapor degreasing process that uses a hydrofluoroether (HFE). The
newprocess can permanently replace both 1,1,1-trichloroethane andi@R&dlwide variety of cleaning applications vital to
the industry, as well as chlorinated solvents such as methylene chloride, trichloroethylene (TCE), perchloroethylene and
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HCFC-141b. Importantly, this new fluorochemical-based process operates very satisfactorily in unmodified, modern vapor
degreasingquipment, or in slightly modified older but well maintained equipment. Thus, this alternativeferah®possibility

of an eleventh-hour rescue for mangamizations that delayed converting or coul@dfiord the equipment necessary to use other
alternativego ozone-depleting solvents. It also is extremely attractive for those whose first alternative choice has not fully met
their expectations, or whose circumstances, designs and requirements have changed. From the equipménpespatbive,

HFE processes are run identically to a conventional vapor degreasing process in which the parts are immersed in the boil sump,
rinsed in the next sump and then quickly dried in the v&fleE process results to date can be summarized as follows: (1) HFE
processebave been satisfactoriljnplemented in several completely unmodified pieces of conventional vapor degreasing equip
ment.(2) HFE cleaned routine production parts at least as well as HCFC-141b, TCE or aqueous cleaning does in current opera
tions.(3) No compatibility problems were encountered with the HFE process. (4) HFE process cycle times were elggal to or
thanthose used in production with HCFC-141b or TCE, and far shorter than those for aqueous cleaning. (5) HFE solvent emissions
weremuch lower than those from HCFC-141b or TCE. (6) Preliminary economic analysis suggests that cleariorgremstsy
processare competitive with or lower than those of other cleaning processes. These conditions are thoughictd bEother

similar manufacturing operations.
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Cleaners;Environment EffectsAlternatives;SolventsHydrogen Compound$£thers;Manufacturing;Chemical Cleaning

19980010253Rockwell International CorpRocketdyne Diy Canoga Park, CA USA

Non-ODS Handwipe Cleaner for Pecision Cleaned Space Shuttle Main Engine Hardwar

Price,Marlene, Rockwell International Corp., USA; Second Aerospace Environmeatahdlogy Conference; Mat997, pp.

657-672;In English; Also announced as 19980010184; No Copyriglail ACASI; A03, Hardcopy; A06, Microfiche
Variousassemblytest, and handling operations are performed upon precision cleaned Space Shuttle Main Engine (SSME)

hardwareafter the final required cleanliness levels have been verified. This cleanliness level must be maintained throughout these

operationgo ensure the successful function of the SSME during test and flight. Historikbalsame solvents used to perform

thecleanliness verification of precision cleaned hardware have also been used for handwipe operations. These solvents were trich

lorotrifluoroethangCFC-11.3) and I,1,I-trichloroethane (TCA). ¥vld-wide environmental regulations halted the production of

these and other ozone-depleting substances (ODSs) on December 31, 1995. A variety of aqueous and solvent candidates wel

reviewedand evaluated to identify an acceptable handwipe replacement for CFC-113 and TCA.

Author

Space Shuttle Main Engin€jeaners;Engine PartsCleanlinessEnvironment EffectsSolventsAqueous Solutions

19980010254Pratt and Whitney AircrafGovernment Engines and Space Propuldidgest Palm Beach, FL USA
Replacement of Hazardous Solvents for Handwiping Operations in Gasuibine Engine Manufacturing
Privett, Mal, Pratt and Whitney Aircraft, USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp.
673-678;In English; Also announced as 19980010184; No Copyrigrgil ACASI; A02, Hardcopy; A06, Microfiche

A substantial amount of hazardous solvents, primarily methyl ethyl ketone (MieK¥opropyl alcohol (B are used in
the manufacturing of components used in gas turbine engines. Although many cleaners have been approved for general tooling
andfixture cleaning, specialty applications still consume a significant quantibheafolvents. This is especially significant since
thehazardous waste volume is much greater than the solvent itself, becageeaariaunt of applicators and disposable shaping
implementsare used in removal of un-cured rubber and are also discarded as hazardous waste. A program was performed which
eliminated the need for these solvents in hand wiping operations during manufacturing of stator airfoil assemblies. Both an
aqueousnd a non-hazardous hydrocarbon solvent were identified for operations involving braze surface preparation, preparation
of surfaces prior to bonding of various rubber materials, removal of excess un-curedanflygmeral cleaning. The aqueous
handwiping operation is used in preparation for brazing and also bonding of severadftyplelser to both metallic and non-me
tallic substrates. The hydrocarbon cleaner is used to shape un-cured rubber for aerodynamic sealing of shroudraes airfoil
faces. The substitutions resulted in no material property or performance debit, no additional cost to the process, substantial
reductionsn hazardous waste disposal volume and costs, and reduced worker exposure to hazardous solvents.
Author
Gas Turbine Engines; Engine Parts; Environment Effects; Manufacturing; Hazardous Wastes; Solvents; Cleaners; Chemical
Cleaning;Hydrocarbons;Aqueous Solutions
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19980010255Thiokol Corp, Brigham City UT USA
The Elimination of Methyl Chloroform Solvent Used for the Cleaning of Propellant Contaminated Tooling During the
Production of the Space Shuttle Solid Rocket Motors
Johnson, Erik P., Thiokol Corp., USA; Second Aerospace Environmeadhhdlogy Conference; Mat997, pp. 679-691; In
English;Also announced as 19980010184; No CopyrighgilACASI; A03, Hardcopy; A06, Microfiche

The Thiokol CorporationSpace Operations, Mix/Castofk Center uses methyl chloroform as a cleaning solvent throughout
thereusable solid rocket motor propellant production processing to select and qualify suitable replacements for methy chlo
roform has been performed. This effort was initiated to comply with amendments to the Clean Air Act that ban production of
methyl chloroform after January 1, 1996. The two solvents selected for methyl chloroform replacement are lonox BC(R) and PF
Degreaser(R)Selection and qualification testing evaluated propellant/motor integrétterials compatibilitysafety cleaning
effectivenessgombustiorsensitivity and environmental fefcts. Bst results showed that all presently used production materials
werecompatible with lonox BC and PF Degreasard that propellant properties/mototegrity and bond strengths were as good
as,or better than, those obtained from methyl chloroform cleaning processes.
Author
Methyl Compound<€Environment EffectsChemical CleaningPropellants;Chloroform; SolventsCleaners;Solid Popellant
Rocket EnginesContaminants

19980010257NASA Marshall Space Flight Centétuntsville, AL USA
Adhesion Performance of Solid Film Lubricants on Substrates Cleaned #h Envir onmentally Compliant Cleaners
Hall, P. B., NASA Marshall Space Flight Cent&fSA; Thom, R. L., NASA Marshall Space Flight CentdBA; Second Aero
spaceEnvironmental €chnology Conference; Mat997, pp. 703-707; IBnglish; Also announced as 19980010184; No €opy
right; Avail: CASI; A01, Hardcopy; A06, Microfiche

Solidfilm adhesion testing was used to determine tfeceéliferentenvironmentally compliant cleaners have on the adhe
sion properties of solid film lubricants used for several NASA programs. In an action to remove ozone depleting chemicals from
aerospacerocesses, a replacement cleaner must be identified that doefeciothaf adhesion of solid film lubricants used on
flight critical NASA hardware. ASTM D251083 StandamesiMethod for Adhesion of Solid Film Lubricants was used to evalu
atethe cleaners.Wo different lubricants - Inlox 88 and Boosterlube - were tegsgag various commercially available cleaners.
Inlox 88 is produced by E/M Corporation and is a liquid oxygen compatible lubricant used in the Space Shuttle Main Engine, and
Boosterlube is a new lubricant being implemented for use on the Space Shuttle Solid Rocket Booster. These lubricants were
selectedbecause of their specific use on flight critical NASA components. Results of this testing are presented in the paper
Author
Cleaners; Solid Lubricants; Alternatives; Adhesion; Environment Effects; Performance Tests; Adhesion Tests; Space Shuttle
Main Engine

19980010426NERAC, Inc, Tolland, CT USA
Microstructur e of Thermal Spray Coatings. (Latest Citations fom METADEX)
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862800; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citatiorncerning the &ct and correlation of the microstructure of thermal spray coatings on
propertiesCitations focus on theharacterization, corrosion, and wear behavior of flame, plasma, and ion beam spraying. Among
the coatings examined are zirconia, alumina, tungsten, ceramic, intermetallic, and nickel alloy types.(Contains 50-250 citations
andincludes a subject term index and title list.)
NTIS
Bibliographies;Microstructue; Coatings;Flame Spraying

19980010437NERAC, Inc, Tolland, CT USA
Zir conium Phosphates. (Latest Citations fsm the Energy Science anddchnology Database)
Feb. 1996; In English
Report No.(s): PB96-863394; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the production, physical properties, and applmiatiocEnium phosphate
materials Articles discuss ion exchange properties, radiatifects, crystal structures, and sorptiofeefs with radionuclides.
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Citationsaddress applications to clean-up of radioactive waste materials and heavy metal absorption by these zircenium phos
phate-basedontrolled porosity materials.(Contains 50-250 citations and includes a subject term index and title list.)

NTIS

Bibliographies;Zirconium Compound$hosphorus Compoundgn Exchanging

19980010538University of North €xas Dept. of PhysicsDenton, TX USA
Development of Polymer Gel Sensors and Devices Coolled by Infrar ed Light and Ultrasonic Waves Final Report
Hu, Zhibing, University of North @xas, USA; Aug. 24, 1997; 5p; In English
Contract(s)/Grant(s): DAAH04-93-G-0215
Report No.(s): AD-A332547; ARO-322.14-CH-SM; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Thisresearch aims to develop sensors and detiassd on polymer gels.efMave made significant progress toward under
standingsynthesis and application of gel systems. The major inventions are: (1) Synthesis and application of modulated polymer
gels; (2) Bending of N-isopropylacrylamide gel under influence of infrared light; (3) CO2 laser controlled transmission of visible
light in N-isopropylacrylamide gel; (4) Shape memory gels have been synthesized based on spatial modulation of the chemical
natureof gels. A variety of shapes have been obtained includpiga!’, 'fish’, ‘'numbers’, 'alphabets’ andube’; and (5) Change
of the ultrasonic attenuation nélevolume phase transition of gels. The accomplishments for the past four years have been pub
lishedin 16 papers including one in Scienfiyr in Journal of Chemical Physics, three in macromolecules, and two in Journal
of Applied Polymer Science. Some of the results have been reported by Chemical and Engineering News (June B9®/36-37,
andChemistry & Industry (July 15, p.531-532,1996). One patent was filed to the U. S. PétamtTf graduate students have
obtainedtheir Ph.D. under the support of the ARO grants.
DTIC
Infrared RadiationProduct DevelopmenGels; Contollability; Conducting Polymers

1998001054 1North Carolina State UnivChemical EngineerindRaleigh, NC USA
SelectedEnergy Epitaxial Deposition and Low Energy Electon Microscopy of AIN, GaN and SiC Thin Films Quarterly
Report,1 Jul. - 30 Sep. 1997
Davis,R. E, NorthCarolina State UniyUSA; Lamb, H. H., North Carolina State UniSA; Tsong, I. S. T Arizona State Uniy
USA; Sep. 1997; 40p; In English
Contract(s)/Grant(s): NO0014-95-1-0122
Report No.(s): AD-A332413; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Thekinematic conditions under which llI-Nitrides films can be grown vetermined using fi€ient local-orbital molecu
lar-dynamicssimulations. Reaction paths for the impact of ammonia molecules on the cation- and anion-terminated surfaces of
GaNand AIN were also determined. $itu growth experiments of GaN on 6H-SiC(0001) substrates were conducted in the low-
energyelectron microscope (LEEM). Initial nucleation at the steps and subsequent growth across the terraces were observed. The
LEED patterns indicated three-dimensional crystal growth with pronounced formafacets. Such growth behavior occurred
irrespective othe method of deposition. A seeded beam source chamber has been interfaced with a UHV deposition chamber
Films of AIN have been grown with this system. Smooth, homoepitaxial GaN films were grown usifigsive €a source and
anNH3-seeded supersonic molecular beam. A small Ga flux-substrate temperature window was found that allows for-two-dimen
sionalhomoepitaxial growth under MBE-like conditions (TS=730 deg C, pb-2x10(exmrg) Mass-analyzed Ga(+),N2(+) and
N(+) ions at approx. 20 eV with a small egyespread of tilde 1 eV at FWHM were produced via two Colutron units with decelera
tion lenses. lon beams of N2(+) and N(+) were used to perform nitridation of Si(100) surfaces. Subsequent SIMS depth profiles
indicatedthe presence of nitride layesa the Si(100) substrates. Codeposition of Ga and N ohl$iéhd Si(100) substrates was
conductedvith the Ga(+) and N2(+) ion beams. SIMS depth profiles showed the presence of both Ga and N on the Si substrate
surfacessuggestinghe formation of a GaN layeA second generation arc-heated jet source and an inexpensive corongelischar
sourcewere designed, fabricated and characterized.
DTIC
ElectronMicroscopesElectron Microscopy;Eneigy Transfer; Epitaxy; Flat Surfacesjon BeamsThin Films;Molecular Beams;
MolecularDynamics

19980010543Wisconsin Univ, Milwaukee, WI USA

An Intelligent Reactor for Controlled Sputter Deposition of Ceramic Oxide Nanolaminated-inal Report
Aita, Carolyn R., isconsin Univ, USA; Feb. 06, 1997; 10p; In English

Report No.(s): AD-A332327; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche
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A single piece of equipment was purchased, consisting of a multiple cathode, radio frequency-excited sputter deposition
apparatushat is entirely automated. The equipmerdustom-made, was designed and built by TAdésm Products, Inc., 630
WarringtonAvenue, Cinnaminson, NJ. A detailed descriptbithe equipment is attached. The equipment does riet tibm
thatdescribed in the original grant proposal. The equipment is used to fabricate thin film ceramic nanolaminates. These nanolami
nates consist of multilayer stacks in which the consistents are usually polycrystalline. Uniqgue mechanical and chemical properties
areachieved because of the nanoscale of each hilélgese properties include transformation-toughening, enhanced hardness,
high temperature stabilifyand corrosion resistance.rélated patent entitled 'Multilayer Nanolaminates Containing Polycrystal
line Zirconia,” has been issued. This patent was developed under DoD fuladitagie we have used the equipment to fabricate
multilayersof zirconia-alumina, zirconia-yttria, yttria-alumina, titania-zirconia, and titanium nitride-aluminum nitride.

DTIC
ElectrodepositionChemical ReactorsSputtering;Thin Films;Reactor MaterialsReactor DesigniNanocrystals

19980010550NERAC, Inc, Tolland, CT USA
Developments in Reinfocing Fibers: Glass Fibers (Latest Citations fom Engineeled Materials Abstracts)
Feb. 1996; In English; Page count unavailable
Report No.(s): PB96-863659; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the production and marketing of glass reinfilneiagReferences discuss
marketand technology trends, new fibers and fiber blends and their production methods, and application to new cusitgrdsite
als. New developments in carbon and graphite fibers are discussed in a separate bibliography.(Contains 50-250 citations anc
includesa subject term index and title list.)
NTIS
Bibliographies;Glass Fibers

19980010551INERAC, Inc, Tolland, CT USA
Powder Processing of Nitrides (Excluding Hot Isostatic Processing) (Latest Citations from Engineered Materials
Abstracts)
Feb.1996; In English; Page count unavailable
Report No.(s): PB96-863667; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the properties and processing of metal nitride candmédeactories. Cita
tionsconsider compacting and sintering processes. Rtasgformations, crystallization, and devitrification processes are con
sidered Aluminum nitride, boron nitride, silicon nitride, silicon oxynitride, and titanium nitride are among materials discussed.
The use of hot isostatic pressing is considered in a separate bibliofapitgins 50-250 citations and includesubjectterm
indexand title list.)
NTIS
Bibliographies;Ceramics;Metal Nitrides;Powder Metallugy; Refractories

19980010564NERAC, Inc, Tolland, CT USA
Reaction Sintering: Ceramic Materials. (Latest Citations fom the INSPEC Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866587; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning theoretical analyses and laboratory investigat@acsiah sintering pro
cesses. Fabrication and characterization of reaction sirterachic materials, including silicon nitride, zirconium compounds,
andsilicon carbide, are discussed. Hardness, demsdghanical strength, corrosion and oxidation resistance, and thermal stabil
ity are among the properties considered. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Ceramics

19980010566Steel Structures Painting Coundéittsbugh, FA USA

Strategy for Coating Structural Steel Without Stringent Blasting Requirements Final Report

Boocock, S. K., Steel Structures Painting Council, USA; Oct. 1995; 69p; In English

Report No.(s): PB96-147996; No Copyrightjall: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
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This study explored the feasibility of a process for applying proteptiet coating on structural steel without the need for
blastcleaning. The two technologies employeere a high penetration primer with fractured glass microspheres for optimized
topcoat adhesion and zero volatile organic compound (VOC) plastic thermal spray polymer or liquid applied topcoats. Results
of laboratory tests show that thermal spray coating systems employing a zero VOC penetrating sealer loaded with-glass micro
spheresre a viable option for overcoating aged alkyd paints. The addition of microspheres to the penetrating primefdtad no ef
onthe performance of the thermal sppating systems. Microscopic examination of imbedded broken microspheres indicates
the potential for enhanced adhesion between the primer and the thermal spray topcoat. The liquid applied zero VOC topcoat is
also a viable option for overcoating aged alkyd systems. The epoxy mastic control system performed as well as, or better than
any of the other systems tested in the accelerated laboratory exposure.

NTIS
Protective CoatingsCoating; Reinfocing Materials;SteelsBridges (Structws); Spraying;Paints

19980010573NERAC, Inc, Tolland, CT USA
Impact Modifiers for Polymers. (Latest Citations from the U.S. Patent Bibliographic File with Exemplary Claims)
Mar. 1996; In English
Report No.(s): PB96-866355; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents for blends and compositions used to improve the impact resistance
of polymer materials. Descriptions of specific compositions, including thermoplastic materials, and preparation techniques, are
emphasized. Block copolymer modifiers are included. While emphasis is placed on thermoplastic materials, some attention is
givento elastomers. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;impact Resistancd?lastics

19980010574NERAC, Inc, Tolland, CT USA
Carbon Black in Elastomers. (Latest Citations fom the Ei Compendex*Plus Database)
Mar. 1996; In English
Report No.(s): PB96-866363; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning the use of carbon black in elastomerde¢tseatfcarbon black on shrinkage
andthe physical and chemical properties of a variety of formulations with elastomers are discussed. Reinforcing qualities, mixing
problems, carbon black variations, and applications are included. (Contains 50-250 citations and includes a subject term index
andtitle list.)
NTIS
Bibliographies;ElastomersCarbon

199800105810hio State Uniy Dept. of PhysicsColumbus, OH USA
Absorption and Luminescence of Pyridine-Based Polymers
JessenS. W, Ohio State Univ USA,; Blatchford, J. W} Ohio State Uniy USA; Lin, L. B., Ohio State Uniy USA; Gustafson,
T. L., Ohio State Uniy USA, Partee, J., Ohio State UniMSA; Sep. 20, 1997; 8p; In English
Contract(s)/Grant(s): N00014-95-1-0302; N00014-92-J-1369
Report No.(s): AD-A330166; P289; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)),
Microfiche

We summarize the low engy photophysics of the pyridine-based polymers gptpyridine) (PPy), poly (p-pyridyl viny
lene)(PPyV) and copolymers made up of PPyV and poly (p-phenylene vinylene) (PPyVPV). The absorption and luminescence
propertiesare morphologylependent. The primary photoexcitations within these polymers are singlet excitons which may emit
from individual chains following a random walk to lower egyesegments, depending upon the excitationggn€&ilms display
redshiftedabsorption and emission properties with a decrease in photoluminesdaieecgfwhich can be attributed to aggre
gateformation in comparison to powder and solution forms. Photoinduced absorgjostBies show direct conversion of sing
let to triplet excitons on the ps time scale. Polaron signatures and the transition between triplet exciton states are seen in powde!
formsusing ms R techniques. Film forms display only a polaron signature at millisecond times indicating that morphology plays
a key role in the long-time photophysics for these systems. Photoluminescence detected magnetic resonance studies also hay
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signaturesiue to both polaron and triplet excitons. The size of the triplet exciton is limited to a single ring suggesting that the triplet
excitonmay be trapped by extrinside(ts.

DTIC

Pyridines; Adsorption;CopolymersPhotoluminescencé&onducting Polymers

19980010588Cortest ColumbusethnologiesOH USA
Impr oved Conceetes for Corrosion Resistancelnterim Report
Thompson, N. G., Cortest Columbus Technologies, USA; Lankard, D. R., Cortest Columbus Technologies, USA; May 1997;
178p;In English
Contract(s)/Grant(s): DTFH61-93-C-00028
Report No.(s): PB97-179451; FHAMRD-96-207; No Copyright; ¥ail: CASI; A09, Hardcopy; A02, Microfiche

A major cause of concrete deterioration on bridge structures is the corrosion of the embedded steel reinforcement. In response
to the continued problem of corrosion, FIAWhitiated this research aimed at (f)antifying the corrosive conditions fostering
concretebridge deterioration and (2) identifying concrete materials which consistently provide superior performance when used
in bridge applications. The experimental phase of this research project was divided into threasksks:Jorrosive Environ
mentStudies, @isk B- Concrete Chemical and Physical Properties, askil@ -Long-Term Corrosion Performance. This Interim
Reportreviews the results of tasks A and B and provides recommendations for performing task C. In task A, laboratory experi
mentswere conducted to characterize the corrosive environment and to establish boundary conditions for environmental variables
of moisture content, chloride concentratiand temperature. Special test specimen design and test procedures were developed
to permit uniform chloride ditision to the steel surface. A fiilctorial matrix of experiments were performed for three levels
eachof chloride concentration, relative humidignd temperature. A regression model was developed to predict corrosion rate
andcorrosion potential as a functionefvironment for two dférent concretes. In task B, experiments were performed to identify
the chemical components of concretes and to deterhmethey eflect corrosion induced deterioration of concrete structures.
NTIS
Concete Structues; Concetes;Corrosion; Deterioration; Moistute ContentBridges (Structurs); Reinfocing Materials

19980010612NERAC, Inc, Tolland, CT USA
Silicon on Insulator. (Latest Citations from the U.S. Patent Bibliographic File with Exemplary Claims)
Feb. 1996; In English
Report No.(s)PB96-863501Copyright Waived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents concerning silicon on insulator (SOI) materials, substrates, structures,
anddevices. The design and fabricatiorS@| semiconductor devices, integrated circuits, memory devices, actuators, sensors,
detectorsand optical couplers are presented. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;SOI (Semiconductors)

19980010621Rockwell International CorpThousand Oaks, CA USA
Rate Dependent Cohesive Zone&inal Report 15 Apr 1994 - 14 Sep. 1997
Cox, B. N., Rockwell International Corp., USA; Sep. 1997; 105p; In English
Contract(s)/Grant(s): F49620-94-C-0030
Report No.(s): AD-A330185; SC-I00; AFOSR-TR-97-0513; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

In work under another contract, we had studied the initiation of mode | tensile cracks (not delamination cracks) that tunnel
down individual plies in brittle matrix laminates or woven textiles and then turn into plane cracks spreading across many plies
en route to part failure. Under this contract, we unified this modeling with our models of cracks bridged by creeping fibers. In
theabsence of fiber creep, the plastein phase of crack propagation often (and desirably) ends in crack arrest, because the plane
strain crack grows into a lengthening bridging zone as the crack traverses plies. However, fiber creep relaxes the bridging and
allowscrack growth to resume, which leaddadure at undesirable low stresses @éveloped comprehensive solutions to this
modeof crack growth.
DTIC
Cohesion,Crack Piopagation;Creep Poperties;Failure; Plane StrainjLaminates.Crack Bridging
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19980010745Southridge High SchooKennewick, VA USA
Evaluation of Chemically Tempered Soda-Lime-Silica Glass by Bendésting
Bunnell,Roy L., Southridge High School, USA; Piippo, Steve Richland High School, USA; Standard Experiments in £ngi
neering Materials Science and Technology; Jul. 1997, pp. 55-63; In English; Also announced as 19980010742; No Copyright;
Avail: CASI; A02, Hardcopy; A04, Microfiche

Glassalmost always fails because of tiny surface imperfections which act as stress concentrators. One strategy for decreasing
susceptibilityto fracture due to these imperfections is to place the surface of the glass in a state of compressiofeatikiely ef
forcesthese imperfections closed. This may be done by chemical means, by a process of ion exchange. Sodium ions-have a calcu
latedionic diameter of 0.19 nm, while potassium ions, with the same valence, have a diameter of 0.27 nm. If K ions replace some
of the Na+ ions in a soda-lime-silica glass, thgdapotassium ions will producestateof compression in the glass surface. The
stresses were measured to be very high, up to 860 MPa. The compressive layer in ion-exchanged glass is very thin, limited by
thediffusion process to approximately 0.001 cm. Because this thin layer does not compromise the optical properties, a treatment
similar to the one used hereroutinely used to increase the durability of lenses for eyeglasses. In order to produce the desired
ion exchange, the glass is exposed to a molten bath containing potassium ions, at a temperature high enough to prdimote interdif
sion but not so high that the glass structure can relax, for instance by annealing of the glass. Relaxation of the glass structure woulc
eliminatethe desired surface stress. In this experiment, compressive surface stresses were produced in soda-limeasiica glass
thefracture strength was measured using a three-point bending method to quantify the gains in mechanical strength.
Derived from text
Silica Glassjlon Exchangingfracture Stength;Surface Defectd:racturing; Metal lons;Compressibility

19980010754Washington Uniy Dept. of Materials Science and Engineeriggattle, W USA
The Effect of Surface Teatment on the Stength of Glass
Stang,Robert, Véishington Uniy USA; Standard Experiments in Engineering Materials Scienceexih@logy; Jul. 1997, pp.
199-210;In English; Also announced as 19980010742; No CopyrighilACASI; A03, Hardcopy; A04, Microfiche

This experiment is fourth in a 5 hour mechanical behavior course for Junior class students in materials science and engineer
ing. The course meets for 3 hours of lecture, a 2 hour problem session and a 3 hour lab. session each vee&R-egeigquarter
The students entering thiourse have completed 2 quarters of course work in materials science and engineering as well as two
yearsof lower division pre-engineering courses (90 quarter credits). The experiment serves to introduce The Modulus of Rupture
(MOR) test, which is widely used to study the mechanical behavior of ceramics and other brittle materials. The data collected
demonstratethe efect of surface condition on the strength of ceramic materials. This is the only experiment which uses ceramic
materials in this mechanical behavior course. This experiment is performed during the period in which fracture mechanics are
beingdiscussed in the lecture. The MOR test is often used to measure the gifdmgtle materials such as ceramics. It is widely
used and simple to conduct. The sample usually consists of a bar with square, round or rectangular cross section so no complicate
machiningis necessary and no complicated grips or grip alignment is neceSiséimgt is needed is a three or four point bending
fixture in which thesample is loaded to failure in a universal testing machine operated at a low crosshead speed. The Flexure For
mula, from strength of materials for bars loaded in bending, is used to calculate the strength of the outer portion of the sample
which is loaded in tension. A major problem with the MOR te8tasit is very easy to damage the test frame and/or load cell
whenconducting an MOR test. Extreme care must be exercised because the crosshead is being driven toward tivbdoad cell
thetest is being conducted. Damage to the system can easily occur if the operat@bisolutely certain of the crosshead speed
anddirection. The other disadvantages of the MOR test areTeavsample must break in the region subjected to the maximum
bendingmoment, i.e. directly under the point of load application for samples loaded in three point loading or between the inner
load application points for four point loading. The use of the flexure equation assumes all deformation is elastic and the results
aresuspect if any plastic deformation occurs. This experiment is not completely original, similar experiments have been published
by Subbarao et al in Experiments in Materials Science and by Cornwell and Thornton iptiaté 1991. The major @iulty
in making this experiment work is in acquiring soda lime or flint glass rod for use as samples and using the proper processing
temperatureand handling procedures. Hopefully the details provided here will make it easier to produce meaningful results.
Author
Surface TeatmentGlass;Yield Stength; RupturingPlastic Deformation

19980010756University of Western Vshington Engineering &chnology Dept.Bellingham, WA USA

Lost Foam Casting

Werstler, David E., University of Western Washington, USA; Standard Experiments in Engineering Materials Science and
Technology;Jul. 1997, pp. 219-226; In English; Alaanounced as 19980010742; No Copyrigh&iA CASI; A02, Hardcopy;

A04, Microfiche
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Lostfoam casting of aluminum is an emigry technology for automotive and consumer applications because it utilizes sim
ple equipment, generates almost no wastes, and requires little manual labor in the production of castings. It is also called the
expendablgattern or full mold procedsecause an Expandable PolyStyrene (EPS) foam pattern is immersed in loose sand and
simply burned away and replaced with molten metal. It preséntlyilized for about 2% of all aluminum castings produced and
to a lesser extent farast iron, and it has been a commercially viable process since 1965. This method of casting metal lends itself
to nearnet shapes without cores because sections of patterns can be glued together to form a more compkeinshapstment
casting.Production run sizes not an issue, and even prototyping is an option because the foam patterns can be sculpted with hand
toolsfrom a block of foam, machined by CNC, or molded in a press using preexpanded beads. The only dassvpaoksurface
quality, defects due to trapped styrene combustion products, and inconsistent microstructure. Process control andplacement
gates are still primarily an art but are being actively studied and improved.
Author
Casting;Foams;Aluminum;Technology Utilization

19980010762University of Eastern IllinoisSchool of Bchnology Charleston, IL USA
Composite of Glass Fiber Vith Epoxy Matrix
Liu, Ping, University of Eastern lllinois, USA; &8kom, ®mmy L., University of Eastern lllinois, USA; Standard Experiments
in Engineering Materials Science and Technology; Jul. 1997, pp. 277-281; In English; Also announced as 19980010742; No
Copyright; Avail: CASI; A01, Hardcopy; A04, Microfiche

Polymericmatrix composites have found wide applications in products such as airplanes and even fishing rods. Epoxy is the
mostoften used matrix and glass fiber is the most economical reinforcing fibers on the market. Glass fiber reinforced epoxy matrix
compositegre popular composites used for such products as racing boats. In this experiment, students used a simple hand lay-up
methodto make the composite. Students are encouraged to apply their innovative ideas to make the material with the-highest spe
cific strength.
Derived from text
Polymer Matrix Composites; Glass Fiber Reinforced Plastics; Epoxy Matrix Composites; Reinforcing Fibers; Glass Fibers;
EpoxyResins

19980010763University of Eastern lllinoisSchool of €chnology Charleston, IL USA
Making Products Using Post Consumer Recycled High Density Polyethylene: A Series of Recycling Experiments
Liu, Ping, University of Eastern lllinois, USA; &kom, Dmmy L., University of Eastern lllinois, USA; Standard Experiments
in Engineering Materials Science anechinology; Jul. 1997, pp. 283-289; In English; Also announced as 19980010742
Contract(s)/Grant(s): NSF DUE-95-50857; No Copyrightail CASI; A02, Hardcopy; A04, Microfiche

Reducingthe volume of solid waste disposal in landfills has drawn considerable public attention due to the decreasing number
andsize of landfills in the nation. It is estimated that four pounds of trash are produced daily by every man, woman and child in
the USA. At this rate major cities including Nevoik and Los Angeles will exhaust landfill space in just a few years. Philadelphia
andother cities are already oot space. Because of the nature and application of packaging materials, plastics occupy about 20
percent in volume of the landfill space. HoweMess than 1 percent of the plastics in the USA was recycled in 1990. Thus, recycl
ing and reusing plastics will play a significant role in reducing the amount of solid waste disposal to landfills. Researchers are
attempting to find different ways to recycle plastics and more industrial companies are becoming involved in plastic recycling
activities.There is an @ent need to expose undeduatestudents to materials recycling for environmental protection. This proj
ectintroduced a series of plastic recycling experiments to students in materials related courses such as "polymer and composites.”
With the plastic recycling experiments, students not only learned the fundamentals of plastic processing and properties as in con
ventionalmaterials courses, but also dealt with tifea$ of materials life cycle and the impact on society and environment. Many
studentdbecame more environmental conscious and more knowledgeable of environmental protection.
Derived from text
Recycling;Waste DisposalEnvironment Potection;Polyethylenest.ife (Durability); Plastic Poperties;Landfills

19980010764Spiegel DesigndBaltimore, MD USA
Elasticity, Plasticity and Anelasticity: Demonstrations
Spiegel Xavier F, Spiegel Designs, USA; Standard Experiments in Engineering Materials Sciencechndldgy; Jul. 1997,
pp.291-295; In English; Also announced as 19980010742; No Copyrigail; £ASI; A01, Hardcopy; A04, Microfiche

Among the mechanical properties of materials are the phenomena of Elasticity, Anelasticity and Plasticity. Elasticity and
Plasticity are very important properties to Engineering Design. Anelasticity is a less important property today but some bright
engineewill eventually show us the importance and applications of anelasktitsticity is defined athe immediate deforma
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tion of a material upotthe application of a load and the immediate return to the original shape when the load is released- Anelastic
ity is defined as the slgudeally infinite time response to a load, and the sideally infinite time, return to its original shape.
Plasticityis defined as the permanent deformation of a material when a load is applied. The material retains that deformation until
thematerial is heat treated or loaded in some.\Wiyst metals exhibit little elasticity or anelastici@eramics and glass usually

exhibit no elasticity, anelasticity or plasticity except under special circumstances. Polymers exhibit elasticity, anelasticity and
plasticity. Composites can exhibit, according to their structure, elastigiglasticity and plasticity to varying degrees.

Derived from text

Elastic Poperties;Mechanical Poperties;Anelasticity;Plastic Poperties;Loads (Forces)Deformation;Ceramics

19980010768Norfolk State Uniy School of Echnology VA USA

Tensile Test Experiments With Plastics

ThorogoodMichael G., Norfolk State UniyUSA,; Standard Experiments in Engineering Materials Scienceentth®logy; Jul.

1997,pp. 329-336; IrEnglish; Also announced as 19980010742; No CopyrighajlACASI; A02, Hardcopy; A04, Microfiche
Plasticscome from a wide range of raw material and processes, have so many varied properties, and take such diverse forms

that they almost defy definition. All plastics lose their strength at elevated temperatures; some at relatively low temperatures;

whichis demonstrated in the table and graph provided. Long chained plastics (high molecular weight) calsgsmgbeenent

of the chains and thereby increases viscogityen heat is applied, tlbains tend to untangle, and the plastic will start to flow

atvery low stress levels.

Author

Plastics; Tensile Poperties;Molecular Vight; Viscosity;Plastic Poperties

19980010778College of Véstern New Englandept. of Electrical Engineeringpringfield, MA USA
Experiments in Sol-Gel: Hydroxyapatite and YBCO
Masi, James V., College of Western New England, USA; Standard Experiments in Engineering Materials Science and
Technology;Jul. 1997, pp. 455-465; In English; Alaonounced as 19980010742; No Copyrigh&iA CASI; A03, Hardcopy;
A04, Microfiche

Sol-geltechnologies have taken the experimenter and turned his or her world into a fantasy world of size control, materials
propertiesand new materials hard to realize by other more arduous methods. The use of these methods to produce both a necessar
biomaterial(hydroxyapatite) and a high temperature superconducéiragnic (YBCO) is fun for both the professor and the stu
dent.Dependent on pH, concentrations, impurities, etc., a wide variety of properties may be obtained. The students learn the pro
cessof designing materials for the complex "nano-world.” Thizee experiments can be easily explained and the hydroxyapatite
experimentan be demonstrated on stage at room temperature, without a furnace. The experiment is well accepted, with many
suggestions for variations coming from the students. The comments are very positive to date.
Author
Sol-Gel PocessesyYBCO Sup@onductors

19980010823Department of the Nayyashington, DC USA
Transducing Composite of Sinteed Piezoelectric Ceramic Granules in a Polymer Matrix
Kahn,Manfred, InventgrDepartment of the NayWSA; Chase, Mark, Inventobepartment of the NayySA; Jul. 30, 1997;
19p; In English
Patent Info.: US-Patent-Appl-SN-903359
ReportNo.(s): AD-D018614; No Copyright;\vail: Issuing Activity (Defense d8chnical Information Center (DTIC)), Microfiche

A piezoelectric ceramic-polymer composite is made of a substantially two-dimensional polymer matrix and a monolayer of
sinteredpiezoelectric ceramic granules dispersed throughout the matrix so that each granule has an upper portion protruding from
oneside of the matrix and a lower portion protruding from the opposite side of the matrix. The composite is formed by partially
embeddinga monolayer of sintergaiezoelectric ceramic granules in a pliable material, then partially covering the granules with
apolymer resin, curing the resio form a matrix and removing the pliable material. A transducer is formed by flattening the upper
andlower portions of the granules to form coplanar top and bottom surfaces parallel to, but not coplanar with the surface of the
matrix, then electroding the granule surfaces, attachingubaopbottom cover plates, and sealing the transducer around the edges.
DTIC
PiezoelectricCeramics;TransducersGranular Materials
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19980010897Geogia Inst. of Bch, School of Mechanical Engineeringtlanta, GA USA
Laser Measurements of Elastic Moduli of \bided Polymers Annual Report
Berthelot, Wes H., Gedgia Inst. of Bch., USA; Oct. 20, 1997; 9p; In English
Contract(s)/Grant(s): N00014-97-1-0185
Report No.(s): AD-A331898; No Copyrightyail: CASI; A02, Hardcopy; A01, Microfiche
Thetwo complex elastic moduli (and the corresponding shear and longitudinal sound speeds) of a voided polymer have been
measureds a function of frequency between 0.5 and 2.5 kHz by laser Doppler interferometry and finite element modeling. The
measuremergrrors associated with this new technique are discussed.
DTIC
Acoustic Poperties;Bulk Modulus;Laser ApplicationsModulus of ElasticityEvaluation;Shear Poperties

19980010914Johns Hopkins UnivHomewood Research AdmjmBaltimore, MD USA
Material Engineering Novel Semiconductor Structues Final Report 16 Mar. 1994 - 15 Mar1997
Khurgin, Jacob B., Johns Hopkins UniWSA; Mar 1997; 14p; In English
Contract(s)/Grant(s): F49620-94-1-0191
Report No.(s): AD-A331656; AFOSR-97-0591TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

This research has focused on using the methods of 'band-gap engineering’ to improve various electronic and optical proper
tiesof materials. From an experimental point of viévias achieved the capability mfutinely performing photoluminescence,
photoconductivityand photoluminescence excitation measurement at the JHU faciltites. Among the most important theoretical
results are advances in intersubband lasers and raman oscillators, especially a new 'inverted effective mass’ scheme. A theory
of optical generation of THz radiation in bulk semiconductors andsQ¥6 been developed to explain the experimental results
of other groups. A major achievement has been the development of a rigorous theory for a group of phenomena commonly known
as'lasing without inversion’. For the first time we have developed expressions for threshold andfalgregfind have come
to conclusion that at least for our case of interest-quantum-confined semiconductor structures 'lasing without inversion’ does not
offer any advantage over more conventional schemes.
DTIC
Semiconductor Device§ptical Poperties;Electomagnetic Poperties;PhotoconductivityPhotoluminescence

199800109170hio State Uniy Dept. of PhysicsColumbus, OH USA
Conformation of Polyaniline: Effect of Mechanical Shaking and Spin Casting
Feng,J., Ohio State UniyUSA; MacDiarmid, A. G., Ohio State Uni\JSA; Epstein, A. J., Ohio Staténiv., USA; Sep. 20, 1997;
4p; In English
Contract(s)/Grant(s): N00014-95-1-0302; N00014-92-J1369
Report No.(s): AD-A330203; TR-P298; No Copyrightiall: CASI; A01, Hardcopy; A01, Microfiche
We find from diffuse reflectance i9/UV spectral studies of polyaniline (emeraldine base; EB) powder doped with camphor
sulfonicacid (HCSA) that the free carrier tatharacteristic of an extended coil conformation appears and increases gradually on
mechanicakhaking with KBr powdee also find that the forces present during spin-casting of EB films have a signiffeat ef
onthe value of the absorption maximum of the exciton peak.
DTIC
Shaking;Casting;Doped CrystalsPotassium Bymides;Diffuse RadiationPowder (Particles)

199800109180hio State Uniy Dept. of PhysicsColumbus, OH USA
Exciplex Emission in Bilayer Polymer Light-Emitting Devices
Gebler, D. D., Ohio State Univ., USA; Wang, Y. Z., Ohio State Univ., USA; Blatchford, J. W., Ohio State Univ.Je$Séy,
S.W.,, Ohio State Uniy USA; Sep. 20, 1997; 15p; In English
Contract(s)/Grant(s): N00014-95-1-0302; N00014-92-J-1369
Report No.(s): AD-A330200; TR-P304; No Copyrightial: CASI; A03, Hardcopy; A01, Microfiche

Photoluminescerdnd electroluminescent studies of bilayer heterojunctions fofiraeda poly(pyridyl vinylene phenylene
vinylene)(PPyVPV) derivative and poly(vingarbazole) (PVK) show an emission peak which cannot be ascribed to either the
PPyVPVderivative or PVK layerThrough studies of absorption and photoluminescence excitation (PLE) spectra we demonstrate
thatthe additional feature results fraan exciplex at the bilayer interface. The photoluminesceficeaty of the exciplex is
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greaterthan 20%. The electroluminescence spectrum from the bilayer devices is entirely due to exciplex emission, with internal
efficienciesinitially achieved exceeding 0.1%.

DTIC

Photoluminescencé&lectoluminescencePhenyls;Polymers;Light Emitting DiodesHetelojunctions;Excitation

199800109190hio State Uniy Dept. of PhysicsColumbus, OH USA
Simulations of the In Situ Cyclic \bltammetry Dependent EPR Spectra and DC Conductivity
Wei, X. L., Ohio State Uniy USA; Epstein, A. J., Ohio State UniWSA; Sep. 20, 1997; 4p; In English
Contract(s)/Grant(s): N00014-95-1-0302
Report No.(s): AD-A330197; TR-P287; No Copyrightial: CASI; A01, Hardcopy; A01, Microfiche

In Silo cyclic voltammetry (CV) dependent EPR and DC conductofifyolyaniline have been reported by many groups.
However the variation of the EPR intensities at two half-wave potentials of the CV scan and the asymmetric CV dependent DC
conductivity have remained to be fully accounted for. Here we present in detail ajnasiefandom oxidation model and the
relatedsimulation results to interpret the reported in situ experimental results. This model quantitatively describes many phenom
enaand physical properties found in polyaniline including the origin of the defect states, the variations of the in situ EPR signal
during CV potential scan, thefetts of the hydrolysis, and the pH-dependent DC conductivity @agastatistical nature of this
modelsuggests its general applicability to the oxidation processes of other conducting polyraénsportant roles of nearest
neighborCoulomb interaction and formation of a metallic polaron lattice in the computer remodeling are evaluated and discussed.
DTIC
Computerize@imulation;Conducting Polymers; PolymerBjrect Curent; Asymmetry

199800109200hio State Uniy Dept. of PhysigsColumbus, OH USA
Application of Thin Films of Polyaniline and Polypyrrole in Novel Light-Emitting Devices
MacDiarmid, A. G., Ohio State UniM\USA; Epstein, A. J., Ohio State UniWSA,; Sep. 20, 1997; 23p; In English
Contract(s)/Grant(s): NO0014-95-1-0302; N00014-92-J-1369
Report No.(s): AD-A330195; TR-P281; No Copyrightiall: CASI; A03, Hardcopy; A01, Microfiche

Light-emitting electroluminescent devices atescribed in which the conjugated light emitting polymer is separated from
oneor both of the device electrodes by a film of non-conducting polyaniline. Novel electrochemically-driven electroluminescent
devicesare also described. Thdet on the properties of polypyrrole or polyanilif@eposited from aqueous polymerizing solu
tionsof the monomer) caused by the hydrophilicity/hydrophobicity of the substrate surface is utilized by a 'microcontact printing’
techniqueto form patterned liquid crystal display devices.
DTIC
Thin Films;Polymers;Pyrroles; ElectoluminescenceElectiodes;Aqueous Solutions

199800109210hio State Uniy Dept. of PhysicsColumbus, OH USA
Pyridine-Based Conjugated Polymers: Photophysical Piperties and Light-Emitting Diodes
Epstein, A. J., Ohio State UniWUSA; Wang, Y. Z., Ohio State UnivUSA; Jessen, S, WOhio State Uniy USA; Blatchford,
J. W, Ohio State Uniy USA; GeblerD. D., Ohio State UniyUSA; Sep. 20, 1997; 14p; In English
Contract(s)/Grant(s): N00014-95-1-0302; N00014-92-J-1369
Report No.(s): AD-A330192; TR-P279; No Copyright;afl: CASI; A03, Hardcopy; A01, Microfiche

We study the photophysical properties of the pyridine-based polymers poly (p-pyridyl vinylene) (PPyV) and poly (p-pyri
dine) (PPy). The primary photoexcitations in the pyridine-based polymers are singlet excitons. We observe direct intersystem
crossing(ISC) on picosecond timescales with the volume density of triplet excitons varying wéténtipte morphology (film
or powder). These #dcts are demonstrated clearly by examining the millisecond photoinduced absorption characteristics of pow
der and film forms of PPy\The pyridine-based polymers have been shown to be promising candidates for polymer light-emitting
devicesboth the 'conventional ’ diode device and symmetrically configured ac light-emitting (SCALE) device. Here we examine
the role of 'insulating’ layers and their interfaces with the emitting layer and electrodes in the SCALE device operation with
emphasion the central role of the polympolymer interfaces.
DTIC
Light Emitting DiodesPolymers;PhotoexcitationExcitons;Pyridines;Powder (Particles)

19980010924Federal Aviation AdministratiqrOffice of Aviation ResearghWVashington, DC USA

A Fuel Generation Model for Char Forming Polymers in Fires Final Report
Lyon, Richard E., Federalfation Administration, USA; Aug. 1997; 24p; In English
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Report No.(s): AD-A331657; DOTAA/AR-97/3; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
A mass loss model for char forming polymers in fires is developed from mechanistic pyrolysis kineticedoddams
of flaming combustion the coupled rate equations for thermal degradation products and reactants reduce to a single rate law for
the residual mass. Exact results are obtained from the mass loss history which include an equilibrium char yield whose value
depend®nly on the relative rates of gas and char formatiorpatticular temperature. Reaction rate constants for thermolysis
of chemical bonds, gas production, and char formation are determinable from parametric fits of the mechanistimolairing
to thermogravimetric data. Predictions of the nonisothermal mass loss during constant heating rate experimagteereint
with experimental data over the expected range of validity
DTIC
Models;Fuel ConsumptionPhenolic Resing:ire Contol

1998001097 7Massachusetts Unj\Dept. of Chemistry, Lowell, MA USA
Dispersions of Electpabsorption Susceptibilities: Application to a Polymeric LangmuirBlodgett Film, 1 Jun. 1997 - 30
Sep. 1998
Yang, K., Massachusetts UnjWJSA; Cheong, D. WMassachusetts Unj\JSA; Tripathy, S., Massachusetts UniWJSA; Kumay
J.,Massachusetts Uni\USA; Nov 24, 1997; 21p; In English
Contract(s)/Grant(s): N00014-90-14B
Report No.(s): AD-A331961; Reptt48-96-03; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche

Therelation between the dispersions of nonlinear optical susceptibXiff@éw;w,0...0) and X(n-1)(w;v0...0) (for electro-
optic process) of ganic polymeric materials is studied based on the premises that the microscopic polarizabilities a, b, g, d,...
arederivatives of their next lower order polarizabilities, with respect to teetefe internal field F acrodbe polarizable p-conju
gatedsystems, and that these derivative relationships argatdl when dynamic (frequency-dependent) processes are €onsid
ered.Electroabsorption spectroscopy has been used to determine the dispersid8(8j Aad X133(3) of a polyamic acid salt
Langmuir-Blodgetfilm containing covalently bonded azobenzene NLO chromophdhestesults are consistent with our-pre
diction, and confirm the validity of the derivative relationships proposed by Marder et al. This LB film also gives appreciable
valuesof both X11.3(2) (26 pm/v) and X1133(3) (2 x 10(exp ) esu).
DTIC
Optical Materials;Polymeric Films;LangmuirBlodgett Films

19980011510Massachusetts Unj\Dept. of Chemistry, Lowell, MA USA
Optical Properties of Distyrylbenzene Chomophores and Their Segmented Copolymerd Jun. 1997 - 30 Sep. 1998
BenfaremoN., Massachusetts UnjlUSA; Sandman, D. J., Massachusetts UI®A; Tripathy S., Massachusetts UniWSA,
Kumar,J., Massachusetts UniWUSA; Yang, K., Massachusetts UniUSA; RubnerM. F, Massachusetts Unj\JSA; Lyons,
C., Massachusetts UnijW\USA; Dec. 08, 1997; 8p; In English
Contract(s)/Grant(s): N0014-95-1-1292
Report No.(s): AD-A332760; TR-97-02; No Copyrightzal: CASI; A02, Hardcopy; A01, Microfiche

A new segmented polymer (3) consisting of a distyrylbenzene chromophore separated by polygittgesegments has
beenprepared by two independent methods: a novel, polymer analogous Mitsunobu reaction and conventional double displace
mentreaction. The polymer is soluble in a variety afamic solvents, forms excellent, optically clear filamgl exhibits strong
fluorescence. The properties of the chromophore and the polymer, as well as the scope and limitations of the novel Mitsonobu
polymerizationare presented. Attempts to use polymer (3) in electroluminescent devices are also discussed.
DTIC
Chemical Reaction)ptical Properties;Polymerization;Polymers;PolyethylenesSegments

19980011511Massachusetts UnjDept. of Chemistry, Lowell, MA USA
Design, Methodology and Peparation of Novel Polymers for Nonlinear Optics1 Jun. 1997 - 30 Sep. 1998
Chittibabu, K. G., Massachusetts Univ., USA; Li, L., Massachusetts Univ., USA; Balasubramanian, S., Massachusetts Univ.,
USA; Wang, X., Massachusetts UniWSA; Sukwattanasinitt, M., Massachusetts UidSA; Dec. 08, 1997; 8p; In English
Contract(s)/Grant(s): N0014-95-1-1292
Report No.(s): AD-A332762; TR-97-03; No Copyrightzal: CASI; A02, Hardcopy; AO1, Microfiche

One-potpost-polymerization modification reactions such as azo-coupling and tricyanovinylation reactions were employed
to synthesize a series of polymers containinfediint nonlinear optical (NLO) chromophoric as well as ionic functionalities. W
haveextended and established the versatility of our earlier reported post-modification strategy to incorporate various heteroaro
matic chromophores as well as ionic functionalities in the polymers, at the final stagatioésis. The correlation betweerfetif
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entheteroaromatic chromophore structures and the NLO properties of the polymers was extensively studied, Polymers containing
heteroaromatic chromophores exhibit improved temporal stability and enhanced NLO activity. Polymers with ionic chromo-
phores were employed to fabricate NLO active ultra-thin films using electrostatic self-assembling (ESA) technique. Attempts
werealso made to synthesize second order NLO active polydiacetylene derivatives using post azo-coupling reaction.

DTIC

Polymerization;Nonlinear OpticsPolymers;Azo Compound<;hromophoes; Electiostatics;Derivation

19980011526NERAC, Inc, Tolland, CT USA
Recycling Plastics and Polymeric \@stes. (Latest citations fom the Ei Compendex*Plus database)
Dec. 1997; In English; Page count unavailable.
Report No.(s): PB98-851298; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the recycling and uses of plastic and polymeric scraps and wastes. Topics
includecommunition or grinding of scrap, degradation by heat or chemical reaction, compatibility of various plastics with one
anothersorting problems, physical properties of reprocessed materials, economics, public awareness, waste minimization, waste
re-useand foreign experience in plastics recycling. New products made from recycled materials, and products expressly made
to be recyclable are also discussed.
NTIS
Recycling;Plastics;Polymer Chemistry

19980011528NERAC, Inc, Tolland, CT USA
Coating Adhesion Testing. (Latest citations fom the INSPEC Database)
Dec. 1997; In English; Page count unavailable.
Report No.(s)PB98-851249Copyright Waived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning adhesion analysis, evaluation, and testing of coatings and filmsaad metal
non-metal substrates. References to spectroscopic and acoustic emission analyses, polymer and metal coatings, scratch tes
mechanicabnd chemical adhesion properties, adhesion failures and defects, amdsisgtant coatings are presented. Methods
of coating are discussed, including sputtering, thermal spagpr deposition, and electroless types.
NTIS
Adhesion &sts;Protective CoatingskEvaluation;Performance @sts;Metal Coatings

19980011530NERAC, Inc, Tolland, CT USA
High Performance Elastomers. (Latest citations fom the Rubber and Plastics Reseah Association Database)
Dec. 1997; In English; Page count unavailable.
Report No.(s): PB98-851207; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the properties and applications of high performance elastomers. Materials
discussedhclude fluorosilicone rubbeurethanes, flexomers, polyolefins, polyphosphazenes, hydrogenated elastomers, polymer
alloys, fluorocarbon elastomers, and caprolactohesdness, heat resistance, flame resistance, radiation resistance, and process
ability are among the properties discussed. Applications include shock absorbers, encapsulants, pressure sensitive adhesives, ar
electricaland electronic parts. Market projections and life prediction testing techniques for smalarmhlés are included.
NTIS
Bibliographies;ElastomersPolyurethane Resinsfhermosetting Resinkjfe (Durability); Thermal Resistanc&erformance
Tests

19980011539NERAC, Inc, Tolland, CT USA

Reinforced Conceete: Polypropylene, Polyethylene or Nylon . (Latest citations &ém Engineeled Materials Abstracts)
Nov. 1997; In English; Page count unavailable.

Report No.(s): PB98-850738; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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The bibliography contains citations concerning strong and lightweight reinforcements for concrete. Synthetic fibers, polyeth
ylene,polypropylene, and nylon are some of the materials detailed. The strengths, properties, and bébavenorced and
reinforcedconcrete are also discussed.

NTIS
Bibliographies;Concetes;Reinfocing Materials;Synthetic Fibers

19980011655Warner Robins Air Logistics CentdRobins AFB, GA USA
F-15 Fuel Tank Sealant Final Report
Apr. 30, 1993; 10p; In English
Report No.(s): AD-A331724; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

The F-15 wing is a source of constant maintenance because of chronic, recurring leaks inbegtakfuel tank. F-15 engi
neeringhas evaluated severalfdifent concepts, in parallel with this PRAM projeotdetermine the mostfettive methods in
eliminatingthis problem. This PRAM project involved applying an Improved Sealing Process (ISP), developed by McDonnell
Douglas to the inside of the integral wing tank. The process applied a sprayable sealant barrier along with the existing channel
grooveseal. Unlike a bladdgthis sealing process covers only potential leak paths such as fasteners and structural joints. The total
projectcost was $152,300. Otherats initiated in conjunction with the PRAM project included implementing a similar sealant
barrierapplied with a brush, specifying an improved channel grgeatant, and completely revising the integral wing fuel tank
sealingtechnical data. The ISfrocess was prototyped atwier Robins on four programmed depot maintenance (PDM) wings.
The ISP was successfully prototyped, and the wings were placed in service on four separate aircraft. The aircraft were evaluated
in the field for approximately 1 yeaand the results indicatéebks on all wings. There was no conclusive evidence showing that
the ISP was significantly better than conventional sealing methoitlls.thé test results being less than desired, implementation
is not recommended due to the limited benefits of the ISP being greatly outweighed by theeqogiraént, facility allocation,
environmentatoncerns, and PDM schedule impact.
DTIC
F-15 Aircraft; Fuel Tanks;Sealers

19980011683Manchester UniyInst. of Science ande€hnology UK
Environmental Interactions and Fracture in PolymerMatrix Composites Final Report 1 Oct. 1991 - 30 Sep. 1997
Newman, Roger C., Manchester UniK; Lyon, Stuart B., Manchester UniWK; Dec. 1997; 16p; In English
Contract(s)/Grant(s): N00014-92-J-1068
Report No.(s): AD-A332954; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
This project was concerned with the link between transport and fracture in composite materials with emphasis on degradation
of properties on agueous exposure. The dependence of transport and fracture on volume fraction of a fiiéetiovdateonsied
ered in terms of the percolation properties of the connected and unconnected particles. This report describes: validation of the
percolationapproach; mechanical properties arfdafof water absorption; electrical and gravimetric measurements; and ternary
compositesith glass and rubber
DTIC
Polymer Matrix Composite§iracturing; Degradation

19980011989Massachusetts Unj\Dept. of Chemistry, Lowell, MA USA
Photofabrication of Surface Relief Gratings Using Post Functionalized Azo Polymer& Jun. 1997 - 30 Sep. 1998
Tripathy,S. K., Massachusetts UniWJSA; Kumay J., Massachusetts UniWSA; Kim, D. Y, Massachusetts UnjWJSA; Jiang,
X., Massachusetts UnjWJSA; Wang, L. Li, Massachusetts UniWJSA; Sukwattanasinitt, M., Massachusetts Ui\SA; Sand
man,D. J., Massachusetts UniWSA; Dec. 1, 1997; 12p; In English
Contract(s)/Grant(s): N00014-95-1-1292
Report No.(s): AD-A332766; TR-97-04; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche

A series of azobenzene functionalized polymers has been synthesized by post polymerizetiopliazpreaction. Photo-
fabrication of surface relief gratings were studied on the polymer films. Epoxy based azo polymers were prepared by post azo
couplingreaction to form polymers containing doraarceptor type azo chromophores. Hzae chromophores were designed to
containionizable groups to impart self-assembling and photoprocessing capabilities to the pdyaelymers containing
4-(4-(carboxylicacid)phenylazo)aniline chromophores can he directly photofabricated to form surface relief gratinggevith lar
surfacemodulations. Chage interactions had a strong influence on the details of the wpito@ess. A new soluble polydiacety
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lene,post-functionalizedvith azobenzene groups was also preparedieLamplitude surface grating could be fabricated on this
polydiacetylendilms as well.

DTIC

Azo Compoundd?olymerizationCarboxylic Acidsfabrication; Epoxy Resins

19980011998University of Southern Mississipdept. of ChemistryHattiesbug, MS USA
Propagating Polymerization Fionts Final Report 30 Sep. 1994 - 29 Sep. 1997
Pojman, John J., University of Southern Mississippi, USA;. N8y 1997; 12p; In English
Contract(s)/Grant(s): F49620-94-1-0459; AF Proj. 3484
Report No.(s): AD-A332820; AFOSR-97-0722TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

We have determined the factors that affect front velocity, conversion and molecular in frontal polymerization with liquid
monomers and made some progress with snbdomer systems. &teveloped the first binary system, consisting of acrylate
polymerizatiorvia a free-radical mechanism and the curing of an epoxy resin. A full IPN is produeedsd\prepared the first
frontal polymer dispersed liquid crystal (PDLC) materiak Wéveloped a method to suppress convective instabilities via tube
rotationand have determined the critical conditiorfe@ing ascendinfront stability with respect to natural convectione Wave
studiedthe frontal curing of DEGEBA epoxy resinéfMeveloped new method to prepare functionally gradient materials.
DTIC
Acrylates;Epoxy Resing-unctionally Gradient Materialstiquid Crystals;Monomers;Polymerization

28
PROPELLANTS AND FUELS

Includes rocket propellants, igniters, and oxidizers, their storage and handling procedures; and aircraft fuels. For related information
see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 44 Energy Production and Conversion.

19980009148NERAC, Inc, Tolland, CT USA
Hydrogen Storage as a Hydride. (Latest Citations &m the Aerospace Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-867288; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concernitng storage of hydrogen in various metal hydrides. Binary and intermetallic
hydrides are considered. Specific alloys discussed are iron-titanium, lanthanum-nickel, magnesium-copper, and magnesium-
nickel among others. (Contains 50-250 citations and includes a subject term index and title list.) (
NTIS
Bibliographies;Hydrogen;Metal Hydrides;Chemisorption

19980009420Tennessee Unispace Inst.Tullahoma, TN USA
CascadeArc Studies of Nonequilibrium Hydrogen/Nitrogen Plasma Popellants Final Report 15 Sep. 1995 - 14 Sep. 1997
Keefer,Dennis R., €nnessee UniBpace Inst., USA; Sep. 12, 1997; 56p; In English
Contract(s)/Grant(s): F49620-94-1-0331
Report No.(s): AD-A330615; AFOSR-TR-97-0403; No Copyrightaili CASI; A04, Hardcopy; A01, Microfiche

A casca de arc facility was developed to study the characteristics of nonequilibrium plasma prépediéadiic propulsion
applicationsThe cascade arc was operated Wigdrogen arcs at 2.0 and 6.0 psi. Spatially resolved spectral emission data were
collectedusing a two dimensional Optical Multichannel Analyzer (OM&lgctron density was determined by fitting theoretical
line profiles to experimentally measured Abel inverted emission line profiles. Radial distributions of plasma temperature also
wereestimated from Boltzmann plots of spectral line inten3itbe measured electron number densities and plasma temperatures
werecompared to values predicted by nonequilibrium cascade arc simulations using the UTSI Cascade Arc Plasma Simulation
(CAPS)code. The simulations underpredicted the peak experimental number densities by as much as an order of magnitude and
overpredicted peak plasma temperatures by as much as a factor of 2.5. The experimental electric field has been aecurately pre
dictedby varying chemical kinetics in the CAPS code. Kinetic models devekbe University of lllinois were found to give
the best agreement with the Cascade measurements. Electron number density profiles for simulated ammonia and hydrazine
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werealso obtained at pressures of 2, 6 and 10 psi. Kinetic models for these mixtures will be evaluated when the G&BS code
beenmodified to simulate these propellants.

DTIC

AbelFunction;Computerized SimulatiofElectric Fields;Election Density (ConcentrationElectron Density Pofiles;Electron
Plasma;Hydrogen Plasmal.ine SpectraNitrogen PlasmalNonequilibrium Plasmas

19980009834NERAC, Inc, Tolland, CT USA
Ethanol from Corn (Latest Citations from the Energy Science anddchnology Database)
Apr. 1996; In English; Page count unavailable
Report No.(s): PB96-868666; Copyrightited; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the production of ethanol from corn biomass and applications as a fuel.
Articles discuss modeling and economics of ethanol production, transport, and distribution. Examples of existing aperations
examined and evaluated for economiicéfncy. The citations include evaluations and comparisons of alcohol production from
othersources of biomass. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Ethyl Alcohol;Corn; Synthesis (Chemistrygynthetic Fuels

19980010026California Inst. of €ch, Dept. of ChemistryPasadena, CA USA

Fundamental Studies of a High Energy Systentinal Report 1 Jun. 1993 - 31 May 1997

Okumura, Mitchio, California Inst. ofech., USA; Sep. 23, 1997; 33p; In English

Contract(s)/Grant(s): F49620-93-1-9326; AF Proj. 3484

Report No.(s): AD-A329762; AFOSR-97-0414TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
Metal-atom-dopedolid hydrogen has shown promise as a High gsnBensity Material with greatly improvaatopulsion

properties; however, the production of high concentrations of atoms in a cryogenic medium has been highly problematic. The

objectiveof this contract was to investigate at a fundamental level the intermolecular forces which determine the structure and

propertieof the dopant atoms in the host matrix. Aluminum atomsgoraclusters provided a model system with which to test

theoreticaimethods being developed at Phillips LaboragtBgwards AFB. Spectroscopic measurementhede clusters were

performedon a new spectrometer developed under the parent contract. Comparisons of the observations with theoretical calcula

tionsrevealed the inadequacies of many common assumptions and demonstrated the importance of the mixing of electronic states

of the atoms in the presence of the perturbing cluster or matrix. Tdmsdes provided a benchmark for theory and yield important

insightsinto the interpretation of the electronic spectra of doped matrices.

DTIC

Atomic Structug; Intermolecular Foces; Aluminum;Electronic SpectraArgon

19980010030Rensselaer Polytechnic Indbept. of Chemical Engineeringroy, NY USA
Gas-Phase Kinetics Measwements for Underwater ExplosivesAnnual Report 15 Oct. 1996 - 14 Oct. 1997
Fontijn, Arthur Rensselaer Polytechnic Inst., USA; Oct. 09, 1997; 4p; In English
Contract(s)/Grant(s): N00014-94-1-0097
Report No.(s): AD-A332053; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche
To aid in the development of boron-enhanced fluorinitramino explosives, the kinetics of individual reactions are measured
over wide temperature ranges. It is found that the pre-exponentials of rdieiemtsfof BO reactions tend to be two orders of
magnitude smaller than for the AIO reactions with the same oxidants. This may explain why no reaction could be observed
betweerBO and CO2, k less than 1 x 10(exp -14) cm(exp 3) molecule(exp -1) s(exp -1).
DTIC
Underwater ExplosionsReaction KineticsVapor Phases

19980010187Phillips Lab, Edwards AFB, CA USA
Solid Propellant Environmental Issues
Le, Minh D., Phillips Lab., USA; Second Aerospace Environmergahmology Conference; Mat997, pp. 21-30; In English;
Also announced as 19980010184; No CopyrighgiA CASI; A02, Hardcopy; A06, Microfiche

The objective of the Solid Propellant Environmental Issues (SPEI) project is to demonstrate environmentally acceptable
technologieshat will enhance the continued production of solid rocket motors (SRMs) by complying with current and anticipated
environmental regulations. Phase 1 of the project identifies current and anticipated environmental regulations that may affect
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SRMsmanufacturing in the future and identify egfiag process technologies which comply with these regulations. Phase 2 of

the project established a baseline database by fabricating an 800-Ibs motor using the current manufacturing process. In Phase :
environmentallyacceptable processchnologies were evaluated, ranked, and selected for demonstration using criteria developed
by the team. The results for Phases 1-3 have previously been presented. This paper will present data obtained to date on Pha:
4. In Phase 4, the alternate process technologies were evaluated for compatdalityng efctiveness, and waste minimization/
pollution prevention. The best performing candidate for each application area was selected for demonstration. The selected pro
cesgtechnologies will be inserted intbe baseline manufacturing process from Phase 2. The new manufacturing process will be
demonstratednd evaluated through the scale-up and fabrication of two 800-Ibs solid rocket motors.

Author

Solid Propellant Rocket Engines; Chemical Cleaning; Compatibility; Performance Tests; Environment Effects; Alternatives;
Cleaners;Manufacturing

19980010208Army Missile CommangdResearch, Development, and Engineering CeRemistone Arsenal, AL USA
Recovery and Reuse of Rocket Bpellants
Melvin, William S., Army Missile Command, USA,; Starling, Jare] Rrmy Engineering and Support CentdSA; Second Aero
spaceEnvironmental €&chnology Conference; Mak997, pp. 193-201; I&nglish; Also announced as 19980010184; No Copy
right; Avail: CASI; A02, Hardcopy; A06, Microfiche

This report describes ongoing process developménttebythe U.S. Army Missile Command (MICOM) to support envi
ronmentallysafe rocket motademilitarization demonstrations. This MICOM developed technology is used to recover valuable
oxidizer and fuel ingredients from tactical and strategic class 1.1 and 1.3 solid propellants for recycle/reuse. The closed-loop
demilitarizationmethod employs liquid ammonia as the processing solvent for ingredient extraction and récpiterylant
facility was designed and constructed in Magna, Utatetnonstrate this Army technology using Multiple Launch Rocket System
(MLRS) and Chapatrral tactical solid rocket motors. In July 1996, the pilot plant successfully completed full scale MLRS propel
lant testing in a batch process mode at rates approaching 90 kg (200 Ib.) per hour. The facility is currently being relocated to a
permanensite at Redstone Arsenal, AL. Once the transition is completed, processing demonstrations using class 1.1 Chapatrral
rocketmotors will be performed. Discussed in this report are process and design considerations defining the operation of the pilot
plantfacility. Critical equipment and system components for each unit operation are identified. Process descriptions-of the inte
gratedclass 1.1/1.3 rocket motor demilitarization system involving propellant removal, ingrextisadtion, binder separation,
oxidizerrecovery andsolvent regeneration are provideésfresults demonstrating the ability of eysdic products recovered
by this process to be recycled into other products, and future work plans to be performed in support of this program also are
included.
Author
Materials RecoveryRocket Popellants;Missiles;Recycling;ReuseOxidizers;Liquid Ammonia

19980010212McDonnell-Douglas Aerospagckluntsville, AL USA
Advances in Clean Burning Hybrid Rocket Fuels
Dean,David, McDonnell-Douglas Aerospace, USA; Second Aerospace Environriieatedology Conference; Mak997, pp.
239-244;In English; Also announced as 19980010184; No Copyriglail ACASI; A02, Hardcopy; A06, Microfiche

Hybrid rocket propulsion---based on a solid fuel and a liquid oxidigeattractive from an environmental as well as a perfor
mance standpoint. McDonnell Douglas Aerospace--Huntsville has developed a new hybrid fuel with numerous advantages
including: (1) low cost, commercially available, non-egetic ingredients that can be cleaned up without using hazardous solvents
anddisposed of in regular landfills; (2) a self extinguishing characteristic that keeps the fuel out of the flammable solid category
andmakes it safe to handle, ship, and storeh{@) eficiency combustion with a clean exhaust when burned in a rocket motor;
(4) a higher regression rate, more uniform axégression, and higher density than existing alternativesgalhiarhybrid rocket
fuels;and (5) flexibleoperation during flight due to ability to throttle, shut down, and restart. This paper will discuss the new MDA
fuel formulation, highlighting its environmental friendliness, its advantages, and test results obtained in motor firing tests.
Author
CleanFuels;Hybrid Propulsion;Liquid Oxidizers;Solid Rocket Ripellants;Hybrid Propellants;Environment Effectsdybrid
PropellantRocket Engines

19980010226Naval Surface \fare Centerindian Head Diy Indian Head, MD USA

Supercritical Carbon Dioxide Processing of a Pystechnic

FarncombR. E., Naval Surface #¥fare CentetUSA; Nauflett,G. W, Naval Surface \tfare CentelUSA; Second Aerospace
Environmental €chnology Conference; Mak997, pp. 385-390; In English; Also announced as 19980010184; No Copyright;
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Avail: CASI; A02, Hardcopy; A06, Microfiche

The magnesium,éflon, and Wton (MTV) pyrotechnic ignition material hdseen produced at NSWC/IHD since the early
1950's using the Shock-Gel process. MTV crumb was prepared by slurrying magnesium and Teflon in an acetone solution of
Viton, followed by drowning the mixture with hexane. Residual acetone was extracted from the MT\igthratdditional hex
anewashes. The hexane wet MTEYumb was oven dried, extruded and cut to length. The Shock-Gel process generates ten pounds
of hazardous waste per pound of MTV produced. The new and improved method for MTV preparation was designated the Super
Shockprocess. In this process carbon dioxide replaces hexane as the antisolvent. The MTV crumb was extracted with SC-C02
to remove trace amounts of acetone thereby eliminating the need for drying prior to extrusion. TH&h8ap@rocess generates
essentiallyno hazardous waste because carbon dioxide, acetone, and out of specification crumb were recycled.
Author
PyrotechnicsiTeflon (Tademark);Viton Rubber (Tademark);MagnesiumAcetone Carbon Dioxide;Hazadous Vdstes;Sol-
vents

19980010583Colorado Uniy, Center for Combustion Resear&oulder CO USA
Nonsteady Combustion Mechanisms of Advanced Solid &pellants Final Report
Branch, Melvyn C., Colorado UniMUSA; Sep. 01, 1997; 19p; In English
Contract(s)/Grant(s): F49620-93-0430; AF Proj. 3484
ReportNo.(s): AD-A329767; CCER-97-02; AFOSR-97-0502TR; No CopyrighgiACASI; A03, Hardcopy; A01, Microfiche

This report describes progress on a collaborative research program combining the ecfaedisiluals from several uni
versities to develop a new ability to predict the propulsion performance of solid rocket motors. Tl fheussearch on nen
steady behavior is unique and the overall project is not possible at any one of the institutions participating in this coordinated
researchThe individual tasks which we are studying will pursue solid propellant decomposition under unsteady conditions, non
steadyaspects of gashase flame structure measurements, numerical modeling of multidimensional flame structure, propellant/
flameinteractions and overall nonsteady propellant combustion characteristics in realistic rocket motor environments. Our goal
hasbeen to develop general modeffundamental mechanisms of combustion instability that can be applied to a variety of new
energetiomaterials.
DTIC
Combustion StabilitySolid Piopellants;Propellant DecompositiorPropulsion System Performance

19980010825NERAC, Inc, Tolland, CT USA
Solid Rocket Engine Popellants. (Latest Citations fom the NTIS Bibliographic Database)
Mar. 1996; In English
Report No.(s): PB96-866090; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the design, development, testing, and evaluations of solid propellants for
rocketengines. dpics include metallized propellants, plasticizers, burning rates and enhancers, binders, propellant grains, and
propellant aging and storage life. Environmental impact and protection are examined. (Contains 50-250 citations and includes
asubject term index and title list.)
NTIS
Solid Rocket Rapellants;Bibliographies;Environment Potection

19980010862NERAC, Inc, Tolland, CT USA
Aluminized Propellants and Explosives(Latest Citations from the U.S. Patent Bibliographic File with Exemplary Claims)
Mar. 1996; In English
Report No.(s): PB96-86G86; Copyright Viived; Avail: Issuing Activity (Natl Technical Information Service (NTIS)), Miero
fiche

The bibliography contains citations of selected patents concerning the compositions and preparations of stableyhigh ener
aluminized propellants and explosives. Compositions include aluminum powders and flakes, aluminum oxides, aluminum
hydrides,andwhiskers. Patents cover ultra-high burning rate propellants, stabilization of aluminum hydrides, sensitizing agents
for explosives, low radar attenuation propellants, and anti-erosive rocket propellants.
NTIS
Aluminum Hydrides; Aluminum Oxides; High Energy Propellants; Metal Propellants; Powdered Aluminum; Propellant Addi-
tives; Rocket Popellants
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19980010912Mitre Corp, Jason Program €de, McLean, VA USA
High Energy Density Explosives
Lewis, N., Mitre Corp., USA; Garwin, R., Mitre Corp., USA; Hampier, Mitre Corp., USA; HappekV., Mitre Corp., USA,;
Jeanloz, R., Mitre Corp., USA; Oct. 08, 1997; 24p; In English
Report No.(s): AD-A331439; JSR-970; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

A JASON summer study was performed to assess the staingaifig research programs in the area ofg@ter materials.
Thegoal of this study wa® examine the current status of work in the area ofetiermaterials in order to provide DARRvith
atechnical evaluation of which, if angesearctapproaches have the potential to produce significant advances in the state of the
art of this area.
DTIC
ExplosivesBombs (Odnance)

19980010913California Univ, Dept. of Chemistryirvine, CA USA
Advance Cryogenic Popellants Final Report 14 Apr 1993 - 14 Apr1997
Apkarian, \ A., California Univ., USA; Gerber, R. B., California Univ., USA; Janda, K. C., California.|l Jd&A; Rutledge,
J., California Univ, USA; Taborek, R California Univ, USA; Apr. 1997; 30p; In English
Contract(s)/Grant(s): F49620-93-1-0251; AF Proj. 3484
Report No.(s): AD-A331450; AFOSR-97-0576TR; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

Theapplied endsf the URI on advanced cryogenic propellants, namely the feasibility of preparing cryogenic materials with
higherenegy density than systems presently in use, have been met with two examples: solid hydrogens doped with atomic oxy
gen,and solid oxygen doped with atomic oxygen. Both of these systems have been demonstrated in the, lahdiattry latter
casewhere doping number densities of order 1% have been achieved, a patent has been filed on théot\petidating High
EnergyDensity Cryogenic Fuel”. Additionallynethod f characterization, including quantitative calorimetry and spectroscopy
havebeen devised and implemented. The original proposal recognized the need for developing a fundamental scientific basic for
such intended applications. There has been significant progress in this regard, developments that go beyond the igetediate tar
of the URI. Practical methods for computatmfrenegetics and dynamics in quantum hosts, and quantum many-body dynamic
in extended systems, were developed and successfully applied. The rheology of solid hydrogens was stthitedcnided.
Time resolved spectroscopic methods were devised and implemented to demonstrate that microscopic details inaccessible in fre
guencydomain spectroscopy of condensed media, could be unraveled with unprecedented detail.
DTIC
Additives;CharacterizationCryogenic Rocket Bpellants;Cryogenics;Progress;Rheology;Solidified GasesSpectroscopy

19980010969Naval Weapons Support Cenj€rane, IN USA
Technical Evaluation of the Simulator Flare SM-875A/ALE Final Report
Lueking, James R., Naval&ipons Support CentétSA; Jul. 1997; 49p; In English
Report No.(s): AD-A331524; NSWCCR/RDTR-97/21; No Copyrightalk CASI; A03, Hardcopy; A01, Microfiche

Thisreport covers theethnical Evaluation of the Simulatéilare SM-875A1ALE. The design and development of the Sim
ulatorwas completed and thedhnical Evaluation&st Program ifereby reported with conclusions and recommendations for
productionand service of this Simulator for Decoy Flares. The use of these low cost simsitatolc result in considerable sav
ingsto the fleet during aircraft crew training. Thechnical Evaluationdst Program provides assurance of the safety and reliabil
ity of the Simulatoand a recommendation for release to production. This product improvement uses more plastic parts including
a biodegradable candle housing.
DTIC
Simulators;Decoys;Flares

19980011529NERAC, Inc, Tolland, CT USA

Ammonium Nitrate Explosives. (Latest citations fom the Energy Science anddchnology Database)

Dec. 1997; In English; Page count unavailable.

ReportNo.(s): PB98-851223; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)); US Sales
Only, Microfiche
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Thebibliography contains citations concerning the use of ammonium nitrates as a component for explosives. Articles discuss
chemicalformulations, reactions, and by-productgpital applications include quarrying and mining, destruction of industrial
wastesand military and space propellants.

NTIS
ExplosivesBibliographies;Chemical ReactionsiechnologiesAmmonium Nitrates

19980011532NERAC, Inc, Tolland, CT USA
Deflagration to Detonation Transition in Explosive Materials. (Latest citations flom the NTIS Bibliographic Database)
Dec. 1997; In English; Page count unavailable.
Report No.(s): PB98-8340; Copyright Veived; Avail: Issuing Activity (Natl Technical Information Service (NTIS)), Miero
fiche

This bibliography contains citations concerning the propagation of an explosive front in propellants and explosives after igni
tion. This deflagration-to-detonation transition (DDT), is discussed for a variety of materials, including solids, liquids, and gases.
DDT for materials is discussed fratime viewpoints of porositfflame spread, shock wave propagation, pressure rise, crack forma
tion, and crack propagation. Mechanisms and models for DDT are also discussed, as well as applications to devices such as detona
tors,rockets, and explosive munitions. Propellants and explosives in general are referenced in related Ipibbibginaphies.
NTIS
Deflagration; ExplosivesDetonators;lgnition

19980011599NERAC, Inc, Tolland, CT USA
Handwritten Chinese and Japanese Character Recognition by Computers. (Latest citationsiin the INSPEC Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-867668; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning onlamal interactive recognition of handwritten Chinese and Japanese char
acters.Topics include neural networks, matching and optimization processes, model-based and knowledge-based systems, image
segmentationgraph theoryand image reconstruction. Citations concerning handwritten information recognition by computers,
andcomputer translation of Chinese and Japanese languages are covered in other bibliographies.
NTIS
Bibliographies;Handwriting; Character RecognitionAngular Resolution

19980011985NERAC, Inc, Tolland, CT USA
Electroexplosive Devices. (Latest citations dim the NTIS Bibliographic Database)
Dec. 1997; In English; Page count unavailable.
Report No.(s): PB98-851215; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the design, fabrication, testing, and reliability of electroexplosive devices.
Explosiveinitiators, detonators, and firing circuits aliscussed. dpics include dielectrics and semiconductors of various config
urations, devices that are immune to radio frequencies, protection against direct currents, and electromagnetic compatibility.
Applicationsin mining and oil drilling, weapon systems, and guided missiles are examined.
NTIS
Bibliographies;Initiators (Explosives)Design AnalysisFabrication; Performance @sts;Reliability Analysis

19980011988Army Research LapAberdeen Proving Ground, MD USA
Oscillations on Electrothermal-Chemical (ETC) Closed-Chamber JA2 Burn-Rate ReductionsFinal Report Apr. 1995 -
Feb. 1997
Guercio, Miguel D., Army Research Lab., USA; Dec. 1997; 90p; In English
Contract(s)/Grant(s): DA Proj. 1L.1-62618-AH-75
Report No.(s): AD-A332782; ARL-TR-1572; No Copyrightyall: CASI; A05, Hardcopy; A01, Microfiche

Closed-chamber electrothermal-chemical firings of JA2 7-perf propellant revealed the presence of oscillations on its burn
rates.This study was originated by questions raised about the probable causes for this phenomena. The discussion that follows
analyses the fibesptic links utilized for the data acquisition, the code used to deduce the propellant burn rate and the filtering
for data smoothing, and finaJlthe efect of the plasma injection and its egerThe result of this analysis suggests that the plasma
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injection contributes to burn-rate oscillations, that their amplitude is proportional to thgy erie¢he plasméanjected, and that
the oscillations are a function of the closed-chamber pressure.

DTIC

Burning RateOscillations;Solid Piopellants;Plasmas (Physicsiombustion Chambers

19980012001Army Research LapWeapons and Materials Research Directorabeerdeen Proving Ground, MD USA
Effect of Propellant Grain Dimensions on Pogressivity Final Report period ending Aug. 1996
White, Kevin J., Army Research Lab., USA; Oct. 1997; 52p; In English
Contract(s)/Grant(s): DA Proj. 1L1-62618-A1-FL
Report No.(s): AD-A331744; ARL-TR-1532; No Copyrightyall: CASI; A04, Hardcopy; A01, Microfiche

For high loading density propelling clyas, propellant graigeometrydesign is employed to improve ballistidigiency.
Specifically,grains that have 7, 19 and even 37 perforations are used. These grains all have progressive geometries, i.e., surface
areaghat increase as the propellant burns. This report studiesfe¢beaffgrain dimensions on progressivities of the 7- and 19-per
forationgeometries. Calculations show that feaximum progressivitythe ratio of grain diameter to perforation diameter should
beas lage as practical. It is shown that small values can degrade potential gun performance. Calculations also show that the grain
length-to-diameteratio should be at least between 1 and 2 for maximum progres3ivisyefect is very nonlineamand values
less tharl are shown to reduce progressivity and gun performance significdigly-progressivity geometries have, however
anundesirable é&ct on ballistic temperature sensitivity and yield an increased sensitivity to propellant manufacturing variability
DTIC
PropellantGrains; Ballistics

31
ENGINEERING (GENERAL)

Includes vacuum technology; control engineering; display engineering, cryogenics, and fire prevention.

19980009136National Inst. of Standards andchnology Gaithersbuy, MD USA
Fire Hazard Assessment Methodology
Jones, WW., National Inst. of Standards andchinology USA; Jun. 1996; 12p; In English
Report No.(s): PB97-140552; NISTIR-5836; No Copyrightaili CASI; A03, Hardcopy; A01, Microfiche

Hazardl is a prototyp®f a general purpose fire hazard assessment method. The scope of a general purpose fire hazard assess
mentmethod. The scope of this prototype, its data base, and the example cases are focusedamilyimgl@dential occupan
cies. The methodologygonsists of a set of procedures combining expert judgement and calculations to estimate the consequences
of aspecified fire. These procedures involve four steps: (1) defining the context, (2) defining the scenario; (3) calculating the haz
ard,and (4) evaluating the consequences. The core of HAZARD 1 is a sequence of conditions over time, calculate the time needed
by building occupants to escapeder those conditions, and estimate the resulting loss of life based on assumed occupant behavior
andtenability criteria.
NTIS
Fires;Fire Prevention;Fire DamageHazards

19980009237NERAC, Inc, Tolland, CT USA
Cutting Fluids for Grinding, Milling, and Machining of Metals and Minerals (Latest Citations from the Ei Compen-
dex*Plus Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-869722; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning research, developments, and uses of cutting fluids/coolants for grinding, mill
ing, and machining of metals and mineralsb®logical characteristics of cutting fluids, occupational health haz&aeddment
of used coolants, and water jet cutting are included. Performance evaluations of various fluid compositions are examined. (Con
tains50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies;Coolants;Cutting; Fluids
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19980009271New Mexico Univ, Center for Global Environmentaé@hnologiesAlbuquerque, NM USA
Development of Alternative, Non-Halon Fie Protection System Final Report Sep. 1993 - Dec. 1995
Patterson, R. A., New Mexico Univ., USA; Gobeli, G., New Mexico Univ., USA; Tapscott, R. E., New Mexico Univ., USA,
DiNenno,P. J., Hughes Associates, Inc., USA; Feb. 1997; 218p; In English
Contract(s)/Grant(s): B268-D3-0141
Report No.(s): PB97-147961; No Copyrighyall: CASI; A10, Hardcopy; A03, Microfiche

This report describes thefeft to identify test, and assess a system to extinguish fires usewnaology that does not require
ahalocarbon extinguishinggent. Recentlywo alternative technologies--water mist system (WMS) fire suppression technolo
gies and low-residue particulate (LRP)--have come to the attention of researchers. These technologies allow the use of water ot
dry chemicals in reduced quantities to provide acceptable fire protection. The project reviewed the technologies of WMSs and
low-residueparticulate systems with regard to fire protection. The state-of-the art was evaluated inthievwusfent technology
andthe potential for neaierm improvements. Based upon tksults of the information search and the assessment of the state-of-
the-art for water mist fire suppression systems (WMs) and LRPs, WMS was recommended as the most promising near-term
technology for evaluation of this experimental program. The experimental program was to define and optimize the operating
parameterfor a WMS at laboratory scale, followed by system development studies, and room-scale testing. Basedugon the
cessof this efort, the final project task was an engineering design and cost comparison of WMSs with respect to the equivalent
ashalon system.
NTIS
Fire ExtinguishersEnvironment Effectsrire Prevention;Alternatives;Water; Extinguishing;Halocarbons

19980009279Texas Uniy, Center for Tansportation ResearchAustin, TX USA
Use of Waste Toner in Asphaltic Concrete Final Report
SolaimanianM., Texas Univ, USA; KennedyT. W., TexasUniv., USA; McGennis, R. B.,8xas Uniy, USA; Feb. 1997; 65p;
In English
Report No.(s): PB97-179402; CTR-3933-1F; No CopyrighgiA CASI; A04, Hardcopy; A01, Microfiche

Everyyear a tremendous amount of tongproduced for copiers and printers by toner manufacturing companies throughout
the USA. Some of this toner does not meet quality specifications and consequently becomes a waste product of the manufacturing
processThis manufacturing waste, along with the spent toner (residue) from copiers and printer cartridges, is dumped into land
fills for lack of a better way of utilizing the material. A cooperatesearch project undertaken by tlexds Department ofrains-
portation and The University of Texas at Austin investigated the feasibility and potential benefits of utilizing waste toner in
hot-mix asphalt concrete. The research program included procuningnber of diferent waste and spent toners, blending them
with asphalt cement at f&rent ratios, and evaluating the binder and mixtures properties resulting from the waste toner addition.
NTIS
Landfills; Manufacturing;Printers; Repoduction (Copying)ResiduesSolid Wastes;Waste Disposal\\aste Management

19980009333Los Alamos National LabNM USA
An experimental investigation of an air cooling scheme for the multichip modules of the multiplicity and vertex detector
Bernardin, J. D., Los Alamos National Lab., USA; Bosze, E., Los Alamos National Lab., USA; Boissevain, J., Los Alamos
NationalLab., USA; Simon-Gillo, J., Los Alamos National Lab., USA; Jul. 1997; 31p; In English
Contract(s)/Grant(s): W405-eng-36
Report No.(s): LA-13320-MS; DE97-008404; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

This report presents a summary of an experimental investigation of an electronics air cooling systermédtiplicity and
vertexdetector (MVD), a device used to determine and characterize the collision location of two accelerated heavy ions. Measure
mentsof the flow rates of the cooling air and the temperatures of the air and electronic components werassssd &md opti
mize the performance of the proposed air cooling system, identify potential assembly problems and system limitations, and
providethe necessary information for designing and sizing the final MVD cooling system components.
DOE
Forced ConvectionMicroelectionics; Air Cooling; Cooling Systems

19980009530Maine Univ, Dept. of Mechanical Engineerin@rono, ME USA

Intermodule Connector Technology for Mobile Offshore Base Structues Annual Report May - Sep. 1997
Sep. 1997; 4p; In English

Contract(s)/Grant(s): NO0014-97-1-0661
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Report No.(s): AD-A330599; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

The objectives for the work under this grant continue to be: (1) Determination of design requirements for MsthdeeOf
Base(MOB) connectors and development of accurate, reliable predictions of connector performance; (2) Further development
of concepts for flexible intermodule connectors and evaluation using computational modeling; and (3) Proof of concept for
selectectonfigurations through fabrication and scale model testing of most promising connector concepts.
DTIC
Marine TechnologyOffshoe Platforms;Scale Models

19980009805NERAC, Inc, Tolland, CT USA
Diamond Uses in Drilling and Mining Operations. (Latest Citations fom the Ei Compendex*Plus Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866884; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the design and performance evaluation of diamond cutting and drilling tools
producedor mining and well applications. &8r and diciency characteristics of polycrystalline diamond compact (PDC) drill
bits are discussed.
NTIS
Cutters;Data BasesPiamonds;Evaluation;Machine Bols; Mining; Performance &sts;Polycrystals

19980009832NERAC, Inc, Tolland, CT USA
Semi-solid Piocessing of Materials. (Latest Citations fom METADEX)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-865142; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning semi-solid forming, casting, forging, and molding of alloy and composite
materials Manufacturingmethods, equipment, material properties, and material testing methods are discussed. Also covered are
specificapplications and markets, including the automotive industry
NTIS
AutomobilesManufacturing;Market Reseah

19980009835NERAC, Inc, Tolland, CT USA
Scarfing (Latest Citations from METADEX)
Apr. 1996; In English; Page count unavailable
Report No.(s): PB96-858915; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning thermochemical and gas scadpigs include surface finishing, descaling,
useof metallic powders, cutting, and methods and apparatus. (Contains 50-250 citations and includes a subject term index and
title list.)
NTIS
Bibliographies;Scarfing; Thermochemistry

19980010002National Inst. of Standards andchnology Gaithersbuy, MD USA
Project Summaries 1996: NIST Building and Fie Reseach Laboratory
Raufaste, N. J., National Inst. of Standards aschiology USA; Sep. 1996; 90p; In English
Report No.(s): PB97-121818; NIST/SP-838-10; No CopyrighsilACASI; A05, Hardcopy; A01, Microfiche

The National Institute of Standards andchnologys (NIST), Building and Fire Research Laboratory (BFRL) is one NIST’
sevenLaboratories. The mission of BFRL is to enhance the competitiveness of U.S. industry and public safety through perfor
manceprediction and measurement technologies and technical advances that improve the life cycle quality of cdasiliucted
ties. Constructed facilities include all buildings and their furnishings and the public and private utilities and public works that
supportbusiness, commerce, industand homes. BFR& eforts are closely coordinated with complementary activitiaadis
try, professional and tradegamizations, academe, and other agencies of government. BfeRéarch is in the areas of: structural
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engineeringmaterials engineering, mechanical and environmental systems, fire safety and engineering, fire science, and applied
economics.

NTIS

Buildings;Fire Prevention;Fires; Structural EngineeringSystems Engineerin§erformance Rediction

19980010013National Inst. of Standards andchnology Gaithersbuy, MD USA
Method for Estimating the Energy Efficiency Ratio of Mixed System Air Conditioners and Heat Pumps
Kim, B. S., National Inst. of Standards aretfinology USA; Domanski, PA., National Inst. of Standards andchnologyUSA;
Sep.1997; 38p; In English
Report No.(s): PB97-2D23; NISTIR-6045; No Copyright;vail: CASI; A03, Hardcopy; A01, Microfiche

In lieu of testing each split systeair conditioner and heat pump combination, an empirically based calculation procedure
may beused for estimating a urétEnegy Efficiency Ratio at the 35 deg C (95 deg F) rating condition, EER(95). The procedure
accounts for performance changes caused by using different indoor sections with the same condensing unit. The procedure i
applicableto all electric units having rated cooling capacities less than 19 kW (65,000 Btu/h) ayetichiih Refrigerant 22.
NTIS
Air Conditioning EquipmentRefrigerants;Eneilgy ConservationCondensingCooling; Heat Pumps

19980010121INERAC, Inc, Tolland, CT USA
Natural Gas Transport by Plastic Pipes. (Latest Citations fom the Ei Compendex*Plus Database)
Mar. 1996; In English
Report No.(s)PB96-866074¢Copyright aived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the use of plastic piping to transport natural gas or liquid propane gas. The
interactionbetween gas odorants and plastic pipe, tfeesfof aging on plastic pipe used to transport gas, and pipe failure analyses
areexamined. Bending, joining, and repair methods are discussed. Composite reinforced plastic pipes and plastic coated pipes
areconsidered. Polyethylene and epoxy composites are among the mdisciadsed. Gas main upgrading projects that replaced
old pipes with plastic ones are briefly cited. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Natural Gas;Bibliographies;Pipelines

19980010244NASA Marshall Space Flight Centétuntsville, AL USA
An Interagency Study of Depainting Bchniques
Cook,B., NASA Marshall Space Flight Cent&fSA; Second Aerospace Environmentatfinology Conference; Mat997, pp.
585-590;In English; Also announced as 19980010184; No Copyrighgil ACASI; A02, Hardcopy; A06, Microfiche

Many popular and widely used paint stripping produei® contain methylene chloride as their active ingredient. However
the Environmental Protection Agency (EPwill critically curb the use of methylene chloride under an aerospace national emis
sionstandard for hazardous air pollutants (NESHAP) withimie 2-1/2 years. An ffrt is underway to identify and evaluate
alternativedepainting technologies emphasizing those believed to be bettived and environmentally benign. ®ehalf of the
EPAand in cooperation with the U. S. Air Force (USAF), the National Aeronautics and Space Administration (NASA) is conduct
ing a technical assessment of nine alternative technologies (i.e.: chemical stripping, two CO2 blasting processes, FLASHJIET(TM)
coating removal, laser stripping, plastic media blasting, sodium bicarbonate wet stripping, high-pressure water stripping, and
wheatstarch blasting). These depainting processes represent five removal method categoriegbnasnedy impact, cryogenic,
thermal,and/or molecular bonding dissociation. This paper discusses the test plan and parametenstévagf@acy studysev
eral thicknesses of clad and non-clad aluminum substrates were used to prepare test specimens, which have been cut, cleane
painted,and environmentally aged. Each depainting process has been assigned a specimen lot, which isguing wrdinitial
strip cycle. Metallugical impacts will be determined after these specimens complete five cycles of preparation and stripping.
Author
Paint RemovalEnvironment EffectdEnvironment Potection;Air Pollution; Chemical CleaningSolvents

1998001024 6Battelle Columbus LahsOH USA

Alternative Coating Removal Methods for Radome Materials

Cundiff, Charles H., Battelle Columbus Labs., USA; Slife, Richard &ri\&r Robins Air Logistics CentddSA; Second Aero
spaceEnvironmental €chnology Conference; Mak997, pp. 599-605; IBnglish; Also announced as 19980010184; No Copy
right; Avail: CASI; A02, Hardcopy; A06, Microfiche
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Warner Robins Air Logistics Center (WR-ALC), like many of its counterparts throughout the DoD, continues to develop
viableand efective alternative coating removal methods to replace the methods currently in use. The current methods used by
WR-ALC for removal of the protective coatings from radomes are some form of chemical stripping. These chemical stripping
processes are based on chemicals that are not considered environmentally safe, such as methylene chloride and methyl eth
ketone.This paper discusses the initial feasibility testing of several methods that could have the potential to be used as an environ
mentallyacceptable alternative method for use on the radomes that are inspected and repaired by WR-ALC. The successful attain
ment of the goals of this program includes compliance with WR-ALC production requirements, as well as satisfying weapons
systemgprogram directorate constraints regarding possible radome performance degradation produced by an alternative coatings
removal process. This paper will present the prospective alternative methods/processes being evaluated, the feasibikty test proto
col, the WR-ALC acceptance criteria being applied to determine process feasibditye interim test results from the on-going
feasibility assessments.

Author
Protective CoatingsRadomesChemical CleaningEnvironment Effectsilternatives;Cleaners;Solvents

19980010248United Space Boosters, InMaterials and Processes Launtsville, AL USA
CST(TM) Spray Process for Envionmentally Friendly Coatings
Scarpa, Jack, United Space Boosters, Inc., USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp.
615-620;In English; Also announced as 19980010184; No Copyrighgil ACASI; A02, Hardcopy; A06, Microfiche

Conventional spray application processes have poor transfer efficiencies, resulting in extraordinary loss in materials, sol-
vents, and time. With increasing restrictive Environmental Protection Agency (EPA) regulations and Occupational Safety and
Health Administration(OSHA) requirements, these processes which significantly impact the amount of materials and solvents
thatare released into the environmané becoming unacceptable. High solids spray processes are also limited by material viscos
ity, and may require many passes over the surface to achieve desired thickness which results in high application costs and a nege
tive impact on the environment. Until recentigquirements for a 100% solid sprayable, environmentally friglhghgweight
thermal protection system that can be applied in a thick (greater than 0.125 inch) single-pass operation exceeded the capability
of existing systems. Such coatings have been typically applied by hand lay-up techniques, especially for thermal and/or fire protec
tion systems. The current formulation of these coatings presents many potential issues including, environmental hazards, exces
sive waste, high cost, and application constraints. A system that can apply coatings without using hazardous materials would
alleviate many of these issues. Potential applications include the aerospace thermal protective specialty coatings and chemica
andpetroleumindustries fire-protection coatings that resist impact, chemicals, and wddtbse markets can be penetrated by
offering customized coatings applied by automated processes that are environmentally friendly
Author
Protective CoatingsSprayersEnvironment Potection;Coating; Spraying

19980010258NASA Lewis Research Cenjetleveland, OH USA
The Effect of ODC-Free Cleaning Echniques on Bearing Lifetimes in the Pathed Elastohydiodynamic Regime
JonesWilliam R., Jr, NASA Lewis Research Centd&fSA; Toddy Thomas J., NASA Lewis Research CentéBA; Predmore,
Roamey NASA Goddard Space Flight Cente}SA; Shogrin, BradleyCase Wstern Reserve UnjMUSA; Herrera-Fierro Pilar
Ohio Aerospace Inst., USA; SecoA@rospace Environmentaéghnology Conference; Mar997, pp. 709-721; In English; Also
announceas 19980010184; No Copyrightyail: CASI; A03, Hardcopy; A06, Microfiche

A parched elastohydrodynamic rig was useddtermine relative bearing lifetimes as a function of cleaning procedures in
a series of accelerated testaoTODC-free cleaningroceduregsuper critical CO2 and ultraviolet-ozone) were compared to a
CFC-113control. Bearings (52100 steel) were run in the counter rotating mode (equieadé0D rpm) with a full complement
(i.e.no retainer) and a single cerof lubricant (Krytox 143 AC).&st conditions included: an air atmosphd#sN load, approx.
1.0GPa mean Hertz stress. There was approximately a 50% reduction in life with bearingswita®dozone and a 70%
reduction in life with SFE CO2 when compared to the Freon control. Possible reasons for these decreases in lifetimes are pre-
sented.
Author
Accelerated.ife Tests;Chemical CleaningCleaners;Environment EffectsService LifeCarbon Dioxide;Elastohydrodynam-
ics; Bearings
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19980010945Concurrent &hnologies CorpJohnstown, R USA
Powder Coat Applications Final Report Dec. 1995 - Dec 1996
Docherty,M. J., Concurrentdchnologies Corp., USA; Mulkef J., Concurrentdchnologies Corp., USA; Sep. 1997; 66p; In
English
ReportNo.(s): PB98-108624; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

Currentpavement design procedures are based principally on empirical approaches. The current trends toward developing
moremechanistic-empirical type pavement design methodlsliedesota to develop the Minnesota Road Research Project (Mn/
ROAD), a long-term pavement testing facility. The project consists of 40 heavily instrumented test sections, 14 of which are
JointedPlain Concrete (JPC) designs. Mn/ROAD researchers determine the predicted lives of the concrete test sgulgns by
ing design and as-built data to three currently accepted concrete pavement design methods: Minnesota Depaainsgiot taf-T
tion’s rigid pavement design guidelines, AASBTGuidefor Design of Pavement Structures 1993, and the PCA Thickness for
Concrete Highway an8treet Pavements (1984). The analysis began with determining the applicable as-built parameter values
for each respective design method. Applying the as-built parameters to the three methods resulted in widely varied predictions
of pavement life. Fothe 193 AASHD design method, reliability levels of 50 percent and 95 percent were applied for comparison.
An experimental procedure for converting PCA method fatigue and erosion results to AASHTO type CESALS demonstrated
unsuitability. Validation of the predictions presented will occur as the test cells reach their terminal serviceability
NTIS
Test Facilities;Powder (Particles)PavementstHighways

19980010964National Center for Physical Acoustitdniversity MS USA
Thermoacoustic Engines in Alternate Geometry Resonator§inal Report 1 Aug. 1992 - 14 Sep. 1996
Raspet, Richard, National Center for Physical Acoustics, USA; Bass, Henry E., National Center for Physical Acoustics, USA,;
Sep.12, 1997; 150p; In English
Contract(s)/Grant(s): N00014-89-J-3087; N0O0014-93:251
Report No.(s): AD-A331730;ARGUM/NCRA-LC0997-01; No Copyright; ¥ail: CASI; A07, Hardcopy; A02, Microfiche

The purpose of the research reported herein is to branch out from thermoacoustics in the plane wave geometry to study radial
wavethermoacoustic engines. Specificatlyo possible advantages were sought from ragistems: (1) reduction of harmonic
generation due to natural anharmonicity of the resonators and (2) improved engine performance using naturally sloped stacks.
Resultsshow that the anharmonicity of the resonator significantly reduces non-linear harmonic generation and that sloped stacks
significantlyimprove the refrigerator cdéfient of performance in plane wave systems.
DTIC
Plane VWves;Harmonic Generations?erformanceResonatorsEngine Ests

19980010982Utah Univ, Salt Lake CityUT USA
Synthesis and Poperties of Nine New Polyhydoxylated Surfactants Final Report
Thompson, Wiam B., Utah Univ, USA; Henderson, Thomas C., Utah UnlySA; Aug. 1997; 5p; In English
Contract(s)/Grant(s): DAAH04-93-G-0420
Report No.(s): AD-A332605; ARO-32367.8-MA; No Copyright; Avail: CASI; A01, Hardcopy; AO1, Microfiche

Much military-specific manufacturing involves complex, special purpose electro-optical and electro-mechanical systems
wheredevelopment and fabricati@osts cart’be spread across high-volume civilian products. Computer vision systems are an
important enabling technology for the codeefive, flexible automation needed to produce such systems. Our work focuses on
thecreation of accurate and usable geometric models of manufactured objects. Such models allow for update of manufacturing
processeand easy modification of existing parts. They are also central tgiggéechnologies such as simulation-based design
andvirtual prototyping.
DTIC
Electomechanical Device€omputer Aided Manufacturing;omputer 6ion

19980011523NERAC, Inc, Tolland, CT USA
Silicon Micromachining. (Latest citations flom the INSPEC Database)
Dec. 1997; In English; Page count unavailable.
Report No.(s): PB98-851330; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning microstructures and nanostructures fabricated from silicon. Appfcations
micromachinedtructures include sensors, optical amechanical features integrated on silicon chips, beam structures, actuators,
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and pneumatic control elements. Micromachining is accomplished by means of anisotropic etching through various control
resourcesuch as laser assist, masks, and advanced lithographic techniques.

NTIS

Bibliographies;Micromachining;Silicon; Fabrication; Nanostructues (Devices)

19980011572University of Central FlorideDept. of Civil and Environmental Engineerjri@rlando, FL USA
Final Report for Analytical and Experimental Investigation of Reinforced Concete Columns Encased in Fiberglassubu-
lar Jacket and Use of Fiber Jacket for Pile Splicing
Mirmiran, A., University of Central Florida, USA; Feb. 20, 1997; 182p; In English
Report No.(s): PB97-155584; No Copyrighyjal: CASI; A09, Hardcopy; A02, Microfiche
The main objective of this study was to evaluate the feasibility of using hybrid columns migitéeroReinforced Plastics
(FRP) and concrete in the construction of bridge pier columns. The following objectives were also identified: (1) Developing a
confinemenmodel that quantifies the benefits of FRP as a confining measure; (2) Perform experimental investigation-into elimi
natingreinforcements from the construct of hybrid columns; and (3) Develop mechanical methods of composite action between
FRPand concrete.
NTIS
Glass FibersCarbon Fiber Reinfared PlasticsConceete Structues

199800115940regon State UniyTransportation Research Instorvallis, OR USA
Crumb Rubber Modifier (CRM) in Asphalt Pavement: Summary of Practices in Arizona, California, and Florida Interim
Report,1 Feb. - 30 Jun. 1995
Hicks, R. G., Oregon State UnjWJSA; Lundy J. R., Oregon State Unj\USA, LeahyR. B., Oregon Statdniv., USA; Hanson,
D., Oregon State UniyUSA; Epps, J., Oregon State UnMSA; Sep. 1995;10p; In English
Report No.(s): PB96-168802; No Copyrighyjal: CASI; A06, Hardcopy; A02, Microfiche

Highway agencies have been evaluating crumb rubber modifier (CRM) in hot mix asphalt (HMA) since theTl8€e’
agenciesArizona, California, and Florida, currently use CRM in HMA at levels that would approach or exceed the mandate in
Section1038 of the Intermodal Surfaceahsportation Hiciency Act of 1991. This report documents the use of CRM in HMA
in these three States. In particuiaaddresses issues including thickness design, materials and mix design, construction proce
dure, including control, and pavement performance. The report also addresses the following questions: (1) What processes are
used?2) Why are they used? (3) How are they performing?
NTIS
Asphalt;Construction;Highways;PavementsArizona; California; Florida; Rubber

19980011687Maryland Univ, Center for Environmental Ergr EngineeringCollege Park, MD USA
Experimental Evaluation of a Novel Full-Scale Evaporatively Cooled CondenseFinal Report Jan. - Dec. 1996
Hwang, Y, Maryland Univ, USA; RadermacheR., Maryland Uniy, USA; Aug. 1997; 40p; In English
ReportNo.(s): PB98-100506\/600/R; No Copyright; Aail: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

Thereport compares the performarafea novel evaporatively cooled condenser with that of a conventioraiaed con
denseffor a split-system heat pump. The system was tested in an environmentally controlled test chamladiattatsamulate
testconditions as specified by ASHRAE Standat6-1983. Soft optimizations were conducted to determine optimurgehar
and short tube restrictor size. Design parameters of the evaporatively cooled condenser were also optimized experimentally to
maximizeperformance. Using these optimum parameters, steady state and cyclic performance tests were conducted. The experi
mentalresults show that the evaporatively cooled condenser has a higher capacity by 1.9 to 8.1%, a comfeidie cbpér
formance(COP) ranging from 98.0 to 105.6%, and a higher seasonajyeefeciency ratio (SEER) by 1.5% tharthose of the
baseline. Subtracting out the estimated appropriate parasitic power necessitated by the test setup, savings were determined to k
1.8t0 8.1% in capacityl3.5 to 21.6% in CQRnd 14.5% in SEER over the baseline.
NTIS
Heat PumpsEvaluation;ExperimentationAir Cooling; Design AnalysisCondensers (Liquefiers)

19980012005Army Construction Engineering Research L. &hampaign, IL USA

Natural Gas Cooling in DOD Facilities Final Report

Sohn, Chang W., Army Construction Engineering Research Lab., USA; Brown, William T., Army Construction Engineering
Researcitiab., USA; Rundus, Richard E., Army Construction Engineering Research Lab., USA; Pederetrny, W, Army
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ConstructiorEngineering Research LaklSA; Durbin, Thomas E., Army Construction Engineering Research Lab., USA; Aug.
1997;35p; In English
Report No.(s): AD-A332974; CERL-TR-97/125; No Copyrightaf CASI; A03, Hardcopy; A01, Microfiche

Naturalgas-powered cooling systems have been introduced in the market during the last decade as an al@lgwitive to
cally driven airconditioning systems. to accelerate the introduction of nagasatooling technologies to DOD facilities, funding
wasprovided for Fiscal ¥ars 1993-95 to procure gas cooling systems for DOD installations. This study reviewed the status of
thenatural gas cooling demonstration programs for DOD facilities to document the progress of the Congressional natural gas cool
ing projects in various stages of execution. Natural gas cooling systems are currently in operatip®R&tidstallations, under
construction at 23 installations, and in design at 8 installations. Preliminary reports from the DOD users in the field show that
naturalgas cooling systems have a strong potential for use in DOD facilities, even though a number of installations have reported
problemsin the early stages of system operation. Development of standard design guides and commissioning procedures will help
DOD engineers eliminate such problems.
DTIC
Air Conditioning EquipmentCooling Systems\atural Gas

32
COMMUNICATIONS AND RADAR

Includes radar; land and global communications, communications theory, and optical communications. For related information see
also 04 Aircraft Communications and Navigation and 17 Space Communications, Spacecraft Communications, Command and Track-
ing. For search and rescue see 03 Air Transportation and Safety, and 16 Space Transportation.

19980009091Boeing Co, Seattle, W USA
A 3D Electromagnetics Scattering Code on the iPSC/2 and iPSC/860
Yip, Elizabeth, Boeing Co., USA; Proceedingss of the 1991 Annual Users’ Conferenc&98lbypp. 141-155; In English; Also
announced as 19980009083; No Copyright; Avail: Issuing Activity (Supercomputer Systems Div., Intel Corp., Beaverton, OR
97006),Hardcopy, Microfiche

In this paper we present our implementation of a 3D electromagnetics scattering code on the iPSC/2 and iPSC/860. Such
codesare characterized by g dense matrices and right-hand-sides.Hate an in-core version and an out-of-core version of
thecode V¢ shall discuss the special features amdexperiences of both versions. to speed up the matrix generation, we reorder
theinput geometry with the Reverse Cuthill-McKee ordering. The in-core version computes the explicit inverse ofitientoef
matrix rather than its LU factorization. The out-of-core version the DES (Dense Equation Solver) from the Intel Supercomputer
SystemdDivision. Another attractive of our code is that we can solve oge tznonical problem on the iPSC/860 and use a vari
antof the Sherman-Morrison-8édbury updating algorithm to do parametric studies on perturbed problem on smaller computers.
Author
ElectromagnetismE-actorization;Scattering;Supercomputers

19980009223NERAC, Inc, Tolland, CT USA
Data Compression. (Latest Citations fom the NTIS Bibliographic Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-864905; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the use of data compression techniques in a variety of appbgat®ons. T
include coding techniques and algorithm descriptions, clustering strategies, and the efficacy of a variety of methods employed
in the communication field\pplications include image and speech compression, facsimile systems, and satellite communica
tion. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Data Compession;Bibliographies

19980009227NERAC, Inc, Tolland, CT USA

HDLC: High Level Data Link Contr ol. (Latest Citations from the INSPEC Database)

Apr. 1996; In English; Page count unavailable.

Report No.(s): PB96-866926; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
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The bibliography contains citatioroncerning the computer communication protocol, HDLC, developed in the early 1970s,
and adapted for use in packet switching, satellite communications, cable television, and numerical control. HDLC has been
adoptedas an international standard. The citations cover hardware and software modifications, improvements, and performance
evaluationdor the various applications.

NTIS
Bibliographies;Data Transmissionjnterprocessor Communication

19980009228NERAC, Inc, Tolland, CT USA
Voice and Data Telecommunication Systems: T1 fansmission Technology . (Latest Citations fom the INSPEC Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866637; Copyrightied; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citatiorncerning hardware descriptions and the implementation of high speed digital networks
or T1 technology in telecommunication@pics include standards development, the evolution and exparigimantechnology
andnetworking aspects. T1 multiplexing and market aspects are also considered.
NTIS
Bibliographies;TelecommunicationData TransmissionData Links;Technology fansfer; Standards

19980009229NERAC, Inc, Tolland, CT USA
Self-Pumped Phase Conjugation. (Latest Citations ém the INSPEC Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-866520; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the development and evaluation of Self-Pumped Phase Conjugation (SPPC)
technologyCitationsdiscuss SPPC mirrors, barium compound phase conjugators, self-pumping processes, multiwave mixing,
andstimulated scattering. Applications in optical communicaéind information processing, surface topograpbkt interfer
rometry,image recognition, laser tuning, and acoustic-optical devices are examined.
NTIS
Bibliographies;Product DevelopmenEvaluation;Phase Conjugation

19980009235NERAC, Inc, Tolland, CT USA
Satellite Television. (Latest Citations fom the NTIS Bibliographic Database)
Mar. 1996; In English; Page count unavailable.
Report No.(s): PB96-866066; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning new developments in satellite television. Recent advances in satellite broad
castof TV signals in Europe and the USA are included. Mesthods for digital data transmission, and technologies for encrypting
and decoding TV signals are among the topics discussed. The development of High Definition TeleVision (HDTV) and other
broadcasformats such as Multiplexed Analog Component (MAC) are also examined.
NTIS
Bibliographies;Broadcasting;Television TansmissionPata TransmissionDecoding;Digital Data; Satellite Communication

19980009248NERAC, Inc, Tolland, CT USA
Strip Transmission Lines (Latest Citations fom the NTIS Bibliographic Database)
Apr. 1996; In English; Page count unavailable
Report No.(s): PB96-868948; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning technology and applications of strip and microstrip transmission lines.
Applicationsinclude amplifiers, antennas, integrated circuits, and couplers. (Contains 50-250 citations and includes a subject term
indexand title list.)
NTIS
Bibliographies;Microstrip Transmission LinesStrip Transmission Linegylicroelectronics
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19980009274Duke Univ, Dept. of Computer SciencBurham, NC USA
Designand Analysis of Lossless and Lossy Data ComgssionMethods and Applications to Communication and Caching
Final Report 1 May 1994 - 31 Dec. 1996
Vitter, Jefrey S., Duke Uniy USA; Apr. 1997; 9p; In English
Contract(s)/Grant(s): F49620-94-1-0217
Report No.(s): AD-A329667; AFOSR-TR-97-0364; No Copyrightaifi CASI; A02, Hardcopy; A01, Microfiche

The work completed in the project dealt with the following areas of data compression and its applications: the design and
analysisof sophisticated methods for prediction based on data compression techniques, with applications to predetunigg,
andlocality management. Fast, practical, and codieieft implementations of arithmetic codiagd other coding methods, for
usein text and image compression. New methods for choosing motion vectors yielding substantially better rate-distortion trade
offs for video compression in video-conferencing applications. Duke University recently filed a patent application for the work
on prediction.
DTIC
Data Compession;Coding

19980009509Ecole Polytechnique Federale de LausaQastre de Recherche en Physique des PleSwitzerland
Study of the parasitic oscillations in a gyotron Etudes des oscillations parasites dans un gyrotron
Pedrozzi, M., Ecole Polytechnique Federale de Lausanne, Switzerland; Jan. 1997; 168p; In French
Report No.(s): LRP-566/97; DE97-6197 No Copyright; Aail: CASI; A08, Hardcopy; A02, Microfiche

Thiswork is dedicated to the study of parasitic instabilitiea gyrotron, and to the influence of such instabilities on the-inter
action efficiency. The gyrotron is a high-power millimeter wave radiation source, based on the resonant interaction between a
weaklyrelativistic electron beam immersedarguiding magnetic field, and an electromagnetic wave. The gyrotron investigated
hereoperates at a frequency close to 100 GHz: its main feature is that it is quasi optical. In this configuration, the electron beam
interactswith a high order TEM eigenmode of a Fabry-Perot resoriaxis of which is perpendicular to the electron beam
path.During the development of this source, the highdstiefcy that was achieved is approximately 30% lower than the theoret
ical predictions At the same time, parasitic oscillations at frequencies close to the maximum relativistic cyclotronic frequency
aredetected. The power associated with these oscillations ranges from a few watts to a few kilowatts, with threshold currents of
theorder of 100 mA. It is suspected that the excitation of parasitic oscillations in the beaadligrt before the interaction region
might have a dramatic ffct on the electron beam distribution function inducing, in particataenegy spread. The cyclotron
maserinstability responsible for the emmgrexchange between particles and fields in a gyrotron, is very sensitivedy spegads.
It is thus necessary tdentify the origin of the parasitic radiation. A few physical mechanisms suspected to lead to a degradation
of the electron beam properties were investigated: the cyclotron maser process itself, the Bernstein electrostatic instability and
the Langmuir instability The experimental work concentrated on the study of the beam ducts b#te/etsctron gun and the
resonantavity.
DOE
Microwave AmplifiersElecttomagnetic RadiationRelativistic Electon Beams|nteractions

19980009521Rochester Uniy Dept. of Computer SciencRY USA
Knowledge Repesentation in the TRAINs-93 Conversation System
Traum,David R., Rochester UniMUSA; Schubert, Lenhart K., Rochester Uni¥SA; Poesio, Massim&ochester Uniy USA;
Martin, Nathaniel G., Rochester UniWJSA; Light, Marc, Rochester UnjWJSA; Aug. 1996; 55p; In English
Contract(s)/Grant(s): N00014-92-J-1512
ReportNo.(s): AD-A329872; TRAINS-TN-96-4; TR-633; No Copyrightyal: Issuing Activity (Defense 8chnical Information
Center(DTIC)), Microfiche

We describe the goals, architecture, and functioning of the TRAIN 5-93 system, with emphasis on the represissta®onal
involvedin putting together a complex language processing and reasoning agent. The system is intended as an experimental proto
type of an intelligent, conversationally proficient planning advisor in a dynamic domairgoftcains and factories. For this team
effort, our strategy at the outset was to let the designers of the various language processing, discourse processing, plan reasoning
executionand monitoring modules choose whatever representations seemediteesfor their tasks, but with the constraint that
all should strive for principled, general approaches. Disparities between modules were bridged by careful design of the interfaces,
basedon regular in-depth discussion of issues encountered by the participants. Because of the goal of generality and principled
representatiorthe multiple representations ended up with a good deainmmon (for instance, the use of explicit event variables
andthe ability to refer to complex abstract objects such as plans); and future unifications seem quite pessigkiMsome
of the goals and particulars of the KRs used, evaluate the extghtctothey served their purposes, and point out some of the
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tensionshetween representations that needed to be resolved. On the whole, we found that using very expressive representation:
minimizedthe tensions, since it is easier to extract what one needsafr@laborate representation retaining all semantic nuances,
thanto make up for lost information.

DTIC

Knowledge RemsentationExtraction; Conversation

19980009548State Univof New York, Dept. of Computer SciencBinghamton, NY USA
A Multipr ocessor Pototype for Advanced Signal Pocessing
Ghose, Kanad; Oct. 1997; 32p; In English
Contract(s)/Grant(s): F30602-93-C-0229; AF Proj. 3481
Report No.(s): AD-A332096; RL-TR-97-108; No Copyrightjail: CASI; A03, Hardcopy; AO1, Microfiche

The main goal of this project was to construct a prototype DSP multiprocessing system based on the Texas Instrument
TMS320C40 multiprocessing-capable CPUs and show that it provided adequate performance on the Rome Laboratory (RL)
Speaker Identification (#Spkrid”) code and the Speech Enhancement (#SEU”) code. The original proposal called for a 8-CPU
prototypeand the funded project was for constructing a 4-CPU prototype. The prototype system that was constructed showed that
the computational aspects of the Spkrid code and the SEU code can beetsitythe 4-CPU prototype. (At least one additional
CPU,not available in the current prototype, is needed for interfacing to the A/D, D/A componentsulkrbithe proposed fefrt
wasinvolved with the parallelization and porting of the supplied code to thet®ystem, and instrumenting the system to get
performancemeasures that will indicate how the system will perform in real-time.
DTIC
Data PiocessingMultiprocessing (Computersgignal PocessingReal Tme Operation

199800095490klahoma State UnivSchool of Electrical and Computer Engineeyigtllwater OK USA
Numerical Investigation of Radar Scattering flom the SeaSurface at Small Grazing AnglesAnnual Reporf 1 Oct. 1996
- 30 Sep. 1997
West, James C., Oklahoma State UHilSA; Nov 07, 1997; 5p; In English
Contract(s)/Grant(s): NO0014-96-1-0075
Report No.(s): AD-A332391; No Copyrightyail: CASI; A01, Hardcopy; AO1, Microfiche

Theelectromagnetic scattering from the sea surface at small grazing incidence is being examined nuifveicaiiyierical
approaches, both extentions of the standard moment method (MM), are being used. The first is a hybrid approach that extends
MM using the geometrical theory of flifction. It has been used to examine the multipath scattering from a breaking ocean wave
thatmay lead to sea-spike events and tifeces of surfacself-sha